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REPORT IN BRIEF 


The purpose of this report is to outline the project for a petrochemical 
core industry as an essential part of the economic development of 
Puerto Rico, and to request an oil import allocation to establish this 


new industry. 


NEED FOR A PETROCHEMICAL INDUSTRY 


The economy of Puerto Rico will benefit by the establishment of a company 


whose express purpose is the development of a petrochemical industry. 
Recent industrial development on the Island has resulted in the employ- 


ment of primarily female labor. It is now urgent that new industry be 


directed towards the employment of male labor. 


This industry will be the means by which a critically depressed area will 


be transformed into a strong, economic community. 


A petrochemical industry will prov:d2 a major construction program; a 
major area development; an immediate petrochemical feed plant; and 
future petrochemical plants. This program is all based on continuing 


growth in this area of construction, operation, and new development in a 


continuing growth cycle, including support industries. 


E 1183 


A petrochemical industry will compensate for the lack of indigenous raw 
materials on the island and will revive interest by U.S. chemical 


companies in establishing subsidiaries in Puerto Rico. 


(See Chapter I) 


CORE PLANT REQUIRED 


The growth of a petrochemical industry depends upon a core plant to 
supply petrochemicals and chemical feed stocks. These products will 
compensate for the lack of natural resources and will provide raw 


materials for a petrochemical industry. 


.From a prac‘ical standpoint and in order to be economic, the plant must 
also recover and market the residual petroleum products which will be 
quite substantial, particularly in the early stages of operation, while 


additional petrochemical outlets ate being developed. 


The core plant is not to be a static specific refinery or petrochemical 
plant, but a flexible petrochemical raw material feed plant which will 
continue to supply additional petrochemical raw materials as they can 


be used. 


The establishment of a core plant of this type is therefore the essestial 
first step in the establishment of a growing petrochemical industry in 


Puerto Rico. 


(See Charter 11) 


ACTION BY COMMONWEALTH OF PUERTO RICO 


To implement the establishment of this project, the Commonwealth of 


Puerto Rico has agreed to clear and provide land, housing facilitiez, 


necessary building permits, assistance for support industries, port 


installation at Mayaguez, and other necessary related facilities. 


The Commonwealth has stated that this project is of the highest 
economic priority, should proceed with utmost dispatch, and has their 


full support. 


(See Chapter III) 


COMMERCIAL IMPLEMENTATION 


The purpose of the Puerto Rican Oil and Petrechemical Company is stated 


in the first paragraph of its charter, as follows: 


"The company is formed for the express purpose of developing 

a chemical and petrochemical industry in Puerto Rico. It will 
design and build a refinery to produce, initially, sulfur, 
aromatic petrochemicals and petroleum products. This refinery 
will be the basis of and feed plant for the petrochemical industry 
us it grows. The refinery will be designed so that petro- 
chemical side streams can be withdrawn in the future. When 
these side streams are needed, the company will install the ~ 
necessary additional facilities to purify them. The company will 
also promote additional chemical and petrochemical projects 
related to the development of the petrochemical industry.” 


Arrangements have been made with Phillips Petroleum Company to supply 


crude oil and to market the petrochemical and related petroleum products. 


Sulfur will be marketed by PROPCO. 
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Monsanto Chemical Company has identified its interest in a chemical 


feed stock of hivh wax content. 


Other petrochemical companies have expressed their interest in feed 
stocks for cifferent petrochemical end products. These will be pursued 


and developed as soon as an oil import allocation is authorized. 


A fueling station is planned for ships passing through the Mona Passage. 


This will be available to supply both commercial and military vessels. 


In addition to providing a core industry necessary for the basic economic 
growth and development of Puerto Rico, the proposed company will place 
many American companies who wish to participate in a strong position to 


compete for world business. 


PROPCO also proposes to build a sate!lite plant adjacent to the core 


plant to produce lead antiknock additives. 


PROPCO dollar sales volume is expected to be 53% petrochemical and 


“non-quota” petrochemical fuels initially. As satellite petrochemical 


m4 


plants are built, the ratio of petrochemical sales will, of course, 


increase. 


(See Chapter IV) 


1187 


- ENGINEERING PLANNING 


Universal Oil Products Company has made a site investigation and has 
worked up a preliminary set of plans for the refining of Venezuelan crude 


to produce aromatic petrochemicals and petroleum products. 


In order to be practical from an economic and marketing standpoint, 
these plans have been drawn up so the core plant will start up and 
operate with a minimum of difficulty, yet be so designed that side streams 


ean be withdrawn for the separation and purification of petrochemicals as 


markets are developed or as they can be used by other companies for 


chemical feed stocks. 


These plans include both capital and operating cost estimates, si-e 
recommendations, personnel requirements, and @.. 2s) 1ated net operating 
income. 


(See Chapter V) 


FINANCIAL PLANNING 


=e 


On the basis of the Universal Oil Products Company's engineering 
investigation, representatives of E. M. Warburg Company and Kuhn Loeb 
have worked up a financial plan for this project. This plan provides for 


maximum participation by citizens of Puerto Rico. 


(See Chapter VI) 


E 1188 
STATUS OF PROJECT 


Preliminary planning, selection of key personnel, and all other practical 


steps have been completed to initiate the project. Necessary 
assurances have been given to and received from the Commonwealth of 
Puerto Rico, and raw material supply and marketing arrangements have 


been made. 


Before the construction of the core plant can be contracted, it is 
necessary to establish that crude pétroleum will be available for the use 
of the company. Under the proclamation of March 10, 1959, "adjusting 
and Regulating Imports of Crude Oi! und its Principal Products into the 
United States," there was a finding that... 
"The Commonwealth of Puerto Rico largely depends on imported 
crude oil...and that...the adjustment of imports...should 
permit imports into Puertu Rico adequate for the purposes of local 
consumption, export to foreign areas; and limited shipment of 


finished products to the Continental United States." 


Qe 


For reasons previously outlined, the need of a petrochemical industry for 
the Commonwealth has been given top priority in the economic develop- 


ment program. 


The project needs only a license to import crude oil as raw material for 


its core plant to become a reality. 


- REQUEST FOR ALLOCATION E 1189 


A request for the allocation of 60,000 barrels per day of crude oil under 


the import quota allowance is hereby respectfully requested in order to 


proceed with this project for the establishment of a petrochemical industry 


in Puerto Rico. 


CHAPTER 1 


NEED FOR PETROCHEMICAL INDUSTRY 


Until recently the growth of the chemical industry in Puerto Rico has 
progressed rapidly. This progress has been remarkable because of the 
lack of natural resources on the island. A start has been made in 
petrochemicals by Union Carbide Caribe and Caribe Nitrogen with the 


manufacture of ethylene glycol and ammonia respectively. 


However, recent plans for additional petrochemical plants have been 
either postponed or abandoned, and it is apparent that raw materials 


nct otherwise available must be imported and.extracted from petroleum. 


The natural resources of Puerto Rico have oe investigated* and four.d 
to be practically non-existant, except for sand, limestone, salt water, 
fresh water and sunshine. With fertile soil and fertilizer, sugar and 
its products are produced. This means the available raw materials for 
a chemical industry are mnie limestone, salt and sugar. Other 

wae 


materials must be imported or extracted from petroleum by a petro- 


chemical industry. 


The products which can be extracted from petroleum when combined 
with the products which can be produced from the other raw materials 


can form the basis of a thriving and continually growing chemical and 


petrochemical community. 
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Recent industrial development on the island has been primarily in 
industries requiring female employment. Male employment has in- 
creased to some degree, but unemployment among men is still over 
10%. Many of the unemployed are high school graduates who are 


ready and willing, but unable to find work. 


The chemical and petrochemical industries are among the most rapidly 
growing industries today primarily eect male labor. The petro- 
chemical industry is growing faster than the balance of the chemical 
industry and is accounting for the majority of the new investment in 

the chemical industry. .n the period 1959 through 1961 approximately 

$3 billion was spent by the chemical industry for new plant construction. 
Of this, 61.4% was for petrochemical plants, 12.9% related to petro- 


chemicals, and only 25.7% was for non-petrochemical construction. 


In 1955 petrochemical production amounted to approximately 15 million 


tons, and in 1965 it is estimated to be over 40 million tons. 


+ 
& 
Concurrent with the establishment and growth of such an industrial 


community will be the redevelopment of a critically depressed area, 
the employment of male labor, and the establishment of support industries 
in related fields. This activity will require a continuing need for 
‘ 


construction labor as well as predominantly male operating labor as each 


facility is completed. 
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' The establishment of substantial communities, based upon support industry 
in the forms of machine shops, pipe shops, metal fabricating and welding 
shops, and electrical repair shops will also all result in increased male 


employment. 


The need for a petrochemical industry in Puerto Rico is expressed ina 
report dated September, 1961, by the Commonwealth of Puerto Rico Office 
of Economic Research, entitled "The Chemical and Allied Products Industry 
in Puerto Rico"** and quoted in part below: 


"There are several reasons why great importance is attached 
to the need for an expanding petrochemical industry... 


1. A local petrochemical industry could substantially compensate ae 
for the island's lack of indigenous raw materials. 


2. The industry affords permanent employment at relatively high Bey) 
wades. i) 


3. The industry offers predominantly male employment; an offset to 
the fact that new employment opportunities generated by our 
development program to date have been largely female jobs (60%) “ 

4. Because of the magnitude of petrochemical projects, a sub- 
stantial volume of constructive employment and income is 
generated in the adjoining areas." 

When this repo:rt was written, the-following chemical and petrochemical 

projects were contemplated: ‘ v; 
Polyethylene by Union Carbide Caribe 
Na,.hthalene by Comr.onwealth Oil «By 


Phthalic Anhydride by Stepan Chemical 


Chlorine & Caustic Soda by Morton Chemicals 7) 7 
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These projects have all been either postponed or abandoned. Some 


have been carried out elsewhere, 


Other petrochemical projects recently abandoned or postponed are 
listed below: 


Polyethylene by U.S.I. Chemical Division of 
National Distillers 


Lead Antiknock Plant by Stepan Chemical 


‘These projects may be revived by these same companies or by others 


if a petrochemical industry is established to provide feed stocks and/or 


markets for them. 


New opportunities are constantly arising. As for example, the Puerto 


Rico Chemical Company has just announced plans fora $5,000,000 


pound per year phthalic anhydride plant. Representatives of this company 


have told us that the feed stock they require is not available in Puerto 
Rice and that they must import their requirem#nts. The feed stock they 
require is one of the petrochemicals we intend to manufacture in more 


than adequate quantity for their requirements. 


»Oe 


‘the potential petroc:::nical complex is shown by a series of charts 
(No. 1 through 19) prepared by the Ralph M. Parsons Engineering 


Gompany. Chart 1 shows the primary products (petrochemical inter- 


mediates) which can be made and is the index to the other nine charts. 
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Gn Chart 1 the top six primary products can be made from either 
petroleum or natural gas; the lower products can be made only from 


petroleum. 


The company intends to make the petrochemical products which can be 
made only from petroleum at first. These are the aromatics and the 


products which can be made from them are shown in Charts 8, 9, and 10. 


The end products will eventually range from insecticides, herbicides, 


and solvents from the chlorinated hydrocarbons to synthetic fibers and 


film of the "Nylon," "Dacron," and "Mylar" type. The former will 


supply ae and dry cleaning industries and can be further 
processed chemically to make other chemicals such as Freon, which is 
used extensively in air-conditioning systems and as an aerosol 
propelient. The latter is only representative of one of the types of 
products which can be made. Nylon is the best material for commercial 
fish nets which could be manufactured for export and to supply the 
fishing vessels which supply the islands canneries. The list of possible 
products is beyond the scope of this report, and several volumes would 


be required for a complete listing of all possible future outlets. 


*References to Natural Resources of Puerto Rico 


Limestone & Marble Resources of Puerto Rico, 1958 


Preliminary Report on Silica Sands of Puerto Rico, 1958 

Preliminary Report on Calcitic Dolomite of Northern Puerto Rico, 1957 
Beachrock in Northeastern Puerto Rico 

A Survey of the Geology of Puerto Rico, 1954 

Geology of the Carolina Clay Deposit, Puerto Rico 


Geology and Ore Deposits of the Keystone Iron Mine Near Juncos, 
Puerto Rico 


Stratigraphy, Sedimentation, and Structure of Late Cretaceous Rocks 


in Eastern Puerto Rico, 1960 


Nickel-Cobalt-Iron-Bearing Deposits in Puerto Rico, 1959 


Report of the ‘Bureau of Mines, On the Mineral Resources of Puerto 


Rico, An Appendix to the Annual Report of The Bureau of Mines 
for the Fiscal Years 1939-1941 


Preliminary Results of Geophysical Exploration for Gas & Oil on the 
North Coast of Puerto Rico 


Preliminary Results of Geophysical Exploration for Gas & Oil on the 
South Coast of Puerto Rico 


Industrial & Mineral Development in Puerto Rico, 1859-1962 


**Por Report in Full - See Appendix A 
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CHAPTER 11 


CORE PLANT 


The first step in the development of a petrochemical industry is to 
establish a core plant to provide feed stocks and petrochemicals for 
the prospective petrochemical plants. The latter would be essentially 
satellites arcund the core plant which will extract and purify each raw 


material for each respective satellite plant. 


Obviously, the entire complex of core plant and satellites cannot be 
established at once, but must be develeped over a period of time. 
The question of where and how to start on a practical basis is thus 


presented. 


A core plant is proposed to refine crude oil to produce sulfur, aromatic 
petrochemicals, chemical feed stocks, and residual petroleum products. 
This plant would be designed in such a manner that side streams can 

be withdrawn and additional petrochemicals and chemical feed stocks 
separated and purified as sson as markets can be developed or agree- 
ments reached for satellite plants. In this way the quantity of petro- 
chemicals will increase and the petroleum fuels will decrease as the 


petrochemical industry grows. 
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Some LPG will also be made, and the balance of the products will be. 


made as soon as demand can be developed. 


Sulfur is not normally considered a petrochemical because it usually 
occurs naturally and is one of tr~ basic chemical building blocks. 
However, because of no known deposits in Puerto Rico, sulfur is now 
imported. Since crude oil contains small amounts of sulfur, a sulfur 


recovery unit is planned as part of the core refinery. 


Salt recovered from the ocean by solar evaporation is available from 


both the southwestern part of Puerto Rico and from other nearby islands. 
Salt is the raw material required for two other basic chemicals: chlorine 


and caustic soda. 


It is expected that a chlorine and caustic soda plant will be built as 
soon as the plans for the core plant are announced. Chlorination and 
sulfonation of petroleum products plays a large part in the petrochemical 
industry and, together with existing requirements for chlorine, caustic 
soda and sulfuric acid, will certainly create sufficient demand for the 


establishn.ent of these basic chemical industries. 


The key then to a chemical and petrochemical industry in Puerto Rico is 
a core plant which is established for the express purpose of extracting 
chemicals, chemical feed stocks, petrochemicals, fuels and other 


petroleum products from crude oil. This plant is not just another refinery, 


but a plant which is the first step in the development of a petrochemical 


industry and which is part of a compary which is committed to a policy 


of continuing its efforts in the growth of a chemical and petrochemical! 


industry for Puerto Rico. 


CHAPTER III 


SUPPORT OF THE COMMONWEALTH 


in August, 1961, after an extensive survey of the chemical industry in 
Puerto Rico, the Economic Development Administration of the Common- 
wealth made it known to representatives of the company that a core plant 
for a petrochemical industry was sorely needed to provide raw materials 
otherwise not available for that industry. Representatives of E.D.A. 
have mdde this known to the Department of the Interior. They have 
started construction of port facilities in Mayaguez. They have agreed 
to clear and provide land for the core plant and set aside other land 


nearby for the satellite plants. They have agreed to provide housing, 


roads, and to redevelop a critically depressed area. They have agreei 


to assist support industries to provide services for the core plant and 
satellite plants. In essence, they have agreed to provide or assist in 


all items other than those facilities to be used solely by the core plant. 


The Commonwealth has described the project for the establishment of a 
core plant for a petrochemical industry “as of the highest economic 


importance," and has requested that it move ahead “with dispatch." 


CHAPTER IV 


COMMERCIAL IMPLEMENTATION 


The Puerto Rico Oil & Petrochemical Company (PROPCO) has been 


incorporated in the Commonwealth of Puerto Rico by both Puerto Rican 
and United States parties for the express purpose of building a core 
plant for the development of a petrochemical industry. Its intent in this 
regard is contained in the first paragraph of its charter, as follows: 


“The company is formed for the express purpose of developing 
a chemical and petrochemical industry in Puerto Rico. It 

will design and build a refinery to produce, initially, sulfur, 
aromatic petrochemicals and petroleum products. This refinery 
will be the basis of and feed plant for the petrochemical 
industry as it grows. The refinery will be designed so thzt 
petrochemical side streams can be withdrawn in the future. 
When these side streams are needed, the company will install 
the necessary additional facilities to purify them. The company 
will also promote additional chemical and petrochemical 
projects related to the development of the petrochemical 
industry." 


In the event that any particular petrochemical feed stock cannot be 
produced economically, the company has agreed to produce any such 


petrochemical feed stock ona quasi-public utility basis. 


Directors of PROPCO include qualified and interested parties in both 


Puerto Rico and the United States. 
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Both the officers and operating personnel of PROPCO have been selected 
on the basis of their proven performance in the chemical, petrochemical, 
petroleum and engineering and construction industries. Resume's of the 


Directors and Officers are attachéd hereto. 


For the core plant to be economic and practical, raw material sups!y aad 


marketing arrangements must be made. 


x 


Phillips Petroleum Company has agreed to supply crude and to m2-7<2% 2il 
petrochemicals and petroleum products not consumed by the petr::72=.:<2! 
industry (See letter attached). Sulfur will be marketed by the cc-::~.. 


probably to Caribe Nitrogen Company who now imports about thre: :-723 


the sulfur capacity of the core plant. 


Monsanto Chemical Company has identified its interest in using :: 
20,000 bbl/day of a 30% wax distillate cut if the company can mei? :1 


requirements as to quality and time (See letter attached). 


Discussions have been held with Mobil Chemical, U.S.I., Divisic= == 


woe, 


National Distillers, Celanese Corporation, and Allied Chemical. 
companies have asked to be kept informed of developments and w>—: —<2 
to give serious consideration to building petrochemical plants in P.== 


Rico if a core plant is built. 


E Tere 


The core plant will necessarily produce petroleum fuels. To assist in 
marketing these outside the Continental U.S., a fueling stationis planned 
for ships passing through the Mona Passage. This station is planned for 
both commercial and U.S. Naval vessels, and for tanker shipments of 


military fuels. 


Captain O. W. Stafford SC USN Director, Purchase Division, reported at 
the September 21, 1962, meeting of the National Petroleum Refiners 
Association that $300 million is spent annually by the U.S. Navy for 


overseas fuels. At this same meeting, Col. R. W. Beer, USAF, Director, 


Planning and Comptroller Division, submitted an excellent series of charts 


showing details of military procurement which showed the Caribbean to be 
the largest single source of military tanker cargoes. Details of the reports 


at this meeting are attached. 


If the core plant is built, the company will consider building a tetraethyl 
lead antiknock plant large enough to supply all the antiknock requirements 
of Puerto Rico. Imports were over 4 million pounds in 1960* for the two 
existing refineries. The core plant would use an additional 1 million 


pounds which would make a 5 million pound antiknock plant practical. 


*From data received from the Economic Development Administration of 


the Commonwealth of Puerto Rico. 


Initial sales volume is expected to be slightly over 50% petrochemica! 
Mand “non-quota” petroleum fuels and slightly under 50% petroleum fuels 
which may be imported into the continental United States. As satellite 


petrochemical plants are built petrochemical sales will, of course, 


increase. A breakdown of the initial sales forecast is as follows: 


Wax feed stock 30% (gross) 10% Net 
Mther petrochemicals 18% 
Fuels to Military & Mona Passage vessels 25% 
Fuels to be shipped to continental U.S.A. _47% 


Total 100% 


Officers & ibirtctors 


Puerto Rico Oil & P?' tyochemical Co. 


President Mr. Thomas Young, Professional Chemical Engineer. 
Chief Operating Officer 
Formerly a partner in Singmaster Breyer, consulting 
engineers, and a Vice President of Houston Chemical 
Company. 
Vice President Mr. Herman W. Behme, Chemist. Formerly of 
Technical Director 
Stauffer Chemical and Dorr-Oliver Company, and 
Vice President of Houston Chemical Company. 
Vice President Mr. A. Dale Fischbeck, 30 years experiences in 
Operations 
production, operation and marketing of petroleum, 
currently serving Phillips Petroleum in this capacity. 
Vice President Mr. John W. Little, formerly Director of Advertising, 
Marketing & 
Public Relations Wellington Sears Company, and currently Vice 
President Marketing, Prudential Oil Corporation. 
Vice President Mr. Frank Larson, Director of Prudential Oil 
Finance 
Corporation and Treasurer of Avco. 


General Counsel Mr. Oscar Chapman, Formerly, Secretary of Interior, 


a partner of his own law firm in Washington, D. C. 
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Financial Consultants E. M. Warburg Company, New York, New York 


Accountants Price Waterhouse Company 
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Board of Directors 


Mr. Nathan M. Shippee - Chairman 


Mr. Jorge Bird Mr. John Little 
Mr. Rafael Carrion Mr. John Neikirk 


Mr. Hector Ceinos Mr. Gustavo Podilla 


Mr. Oscar Chapman . Mr. Edward Willey 


Mr. Walter Gruber Mr. Thomas Young 


Mr. Frank Larson 
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OPENING REMARKS 
by 
Colonel Leon Stann, USAF 


On behalf of Admiral Becknell and the Defense Petroleum Supply Center, I wish 

. to express our appreciation for the privilege of meeting with the National Petroleum 
Refiner's Association. Admiral Becknell asked me to extend his sincere regrets 

that he is urable to attend. As you know, the Admiral is on an extended tour of 
temporary duty in Far East Asia. 


We regard meetings such as this as a very valuable channel of communication 
between the Petroleum Industry and the Military. I hope that during the question 
and answer periods that you will feel free to raise any points that need clarifica- 
tion or amplification. We are here to listen and learn as well as to present 
information. The more thorough the exchange of information, the better equipped 
we will be to insure that the U.S. Military Forces are adequately supplied with 
the types and quantities of petrolevm products they require. 


I am certain that you recognize the importance of petroleum to the economies 
and defense efforts of the Free World; and, you need no reminder of the importance 
of petroleum to those countries that lie behind the Iron and Bamboo Curtains. 


Our chances of success or failure in any future conflict hinge on “fl. The 
bering truth is that petroleum availability can make or break any military opera- 
cion in modern war. With che dramatic, but still very limited exception of nuclear- 
powered naval vessels, the Armed Forces of all Nations are committed exclusively 

to hydrocarbon fuels to power their complex weapons systems. 


The magnitude of military petroleum consumption is staggering by any standard 
of comparison. At present, our peacetime usage is running at the rate of approximate- 
ly 36 million gallons a day. This is an increase of 21 million gallons a day since 
1950. For example, jet fuel requirements have risen from zero 14 years ago to the 
present level of 17 million gallons a day. The modern military machine literally 
thirsts for oil. Guns, tanks, ships, planes and even mst missiles need petroleum 
fuels and lubricants -- and in great quanitites. Concurrent with increased consump- 
tions, there has been 4 gradual evolution toward greater complexity and more stringent 
requirements with respect to petroleum products, and their application to equipment. 
Materials and equipment are being stressed to their limits to meet the performance 
requirements of the aero-space age. Accordingly, fuels, lubricants and hydraulic 
fluids will have to withstand greater stresses - some «xnown today - others to be 
specified in the future. Thermal stability, storage stability, cleanliness, 
luminometer number, BTU content, and many other characteristics are becoming increas- 
ingly important. We are continuously developing new specifications and amending 
existing ones. In most instances the requirement are becoming tighter. The capability 
of industry to produce more and better products is becoming increasingly important. 


I mention these points not to impress you -- but rather to drive home the. basic 
int that given the global commitments of the U.S. and the key importance of 
troleum to support our forces, we - meaning both the Military and Industry - arc 

aced with a tremendous logistic problem. We dare not fail, for nothing less than 
survival is at stake! We have depended heavily upon the petroleum industry in 
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the past, and have always received outstanding support. I think it is accurate to say 
that we expect to remain heavily dependent upon the Petroleum Industry as far 2 
into the future as we can presently see. I am confident that we can continue to 

depend on your outstanding support: 


Once again I would like to express our sincere appreciation for being able 
to participate in this meeting. 


DPSC'S ROLE IN PETROLEUM 


by 


Col. R. W. Beers, USAF . 


The Defense Petroleum Supply Center rang in the year of 1962 with a transfer 
from Department of Navy to Defense Supply Agency management and our neme was changed 
from the Military Petroleum Supply Agency to its present designation. 


Since the first of January, procedures have changed but there has been no 
change in the basic objective of providing effective logistic support to the 
Military forces at the lowest possible cost to the taxpayers. 


The Defense Supply Agency, oF DSA to use its alphabetical short title, attenrts 
to achieve this basic objective under the principle of decentralized operations with 
centralized policy and guidance. At present, DSA has two service activities - 
Traffic Management and Logistics, and line Commodity Supply Centers - Petroleun, 
Subsistence, Constructions, Medical, Generel Supplies, Industrial Supplies, Clicth- 
ing and Textiles, Electronics Farts and Automotive Parts. These DSA field ele 
perform 4& wholesaler function for the Military Services. 


To perform its mission, DSA currently employs approximately 21,000 military 

and civilian personnel. About 550 of them are employed in DSA Headguarters. By 

30 June 1963, it is anticipated that the total employment will rise to approxizately 
25,300. About 1,000 will be military personnel from the four Services. 


DSA Supply Centers now manage an inventory of 262,021 line items valued 
1.75 Billion collars. This will increase to 1,200,000 items with a value of 
billion dollars by the close of Fiscal Year 1963. 


DSA also administers Defense-wiie -rograms for cataloging, standardization, 
inter-servicing and surplus disposal waich covers about 3.5 million items in she 
Military Supply System. 


Studies to determine the range of additional items susceptible to integrated 
management by DSA are underway. Included are industrial preduction equirmens, 
common chemical supplies and aeronautical spare parts. The total inventory value 
of those items is nearly ten billion dollars. 


I mentioned previously thet the DSA Supply Centers orerate on 4 decentralized 
basis. DSA Headquarters provides overall leadership, coordinates policy and 
procedures and exercises the management functions related to cudgeting, fiscal 
control and accounting, and prograrsning- 


This resume of the Defense Supply Agency provides a bird's-eye view of she 
organization of which the Defense Petroleum Supply Center is a member. 


Now let us. look specifically at the mission, functions, and operations of 
the Defense Petroleum Supply Center in the world-wide petroleum logistics sys-exs- 
(1) In our mission there is a definite distinction and differentiation between 
cur scope of operations and that of DSA Commodity Supp, Cen’ @¢s.- 


* 
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First, the scope of our commodity assignment is presently limited to the 
extent that neither ownership nor funding by a single stock fund is provided for 
the management of all pétroleum procucts. We do not compute new requirements, nor 
do we exercise stock financing. These functions are still the responsiblity of 
the individual services. However, in May 1961, the Deputy Secretary of Defense 
assigned the responsibility for centralized management including stock funding of 
packaged petroleum products, some 938 items - lubricants, grease, oil, etc. We 
are in the process of finalizing our procedures for this responsiblity which we 
will implement 1 October 1962. 


Secondly, we differ in our sccpe of operations from other Commodity Centers 
in that our responsibility does not end at the waters edge of the Continental U.S. 
We procure, furnish services, and distribute petroleum products on a world-wide 
basis. I will elaborate on this later in the briefing. 
(2) The principal functions assinged are to - 
l. Conduct world-wide procurement of products for the Military Services and 
some other non-Military Sovernmen® Agencies. 
2. Determine source of product for Army and Navy, arrange tanker transportation 
and place Army /Navy bulk orders for overseas and East Coast requirements. 
3. Coordinate interservice supply support (world-wide responsibility). 
Contrace for storage and services. 
Direct the procurement inspection program. 
Lcordinate cataloging. 
Coordinate stendardization nationally and internationally (NATO). 
Coordinate petroleum “reining, and 
r - 1g the Comnodity “ansger on packaged petroleum products 1 October 19 & 
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To carry out our respensibilities we are presently authorized 2l: «'vilians 
and 22 officers. Recently we have undergone a reorganization to afford a better 
posture for assumption of these increased responsibilities. 

Planning and Comptroller Functions have been combined under a single division. 

I wish to point sut thst the function of industrial mobilization planning is 
retained by the Office of Petroleum Logistics Policy headed by Admiral Biggs. 
Procurement Functicns are divided between our Purchase Division, which contracts 
for products, and tne Service Contrects Division, which contracts for services 
connected with storage, dispensing and testing of petroleum products, etc. 


Total world-wide military petroleum requirements during Fiscal Year 1962 rose 
to a post World War II peak of 317.5 million barrels of product. This vast 
military usage is equivalent to a consumption of over 70 gallons of petroleum 
for each man, woman and child in the United States. 


Domestic military aviation fuel consumption accounts for approximately 66 
per cent of all jet fuel and 51 per cent of all aviation gasoline used in the 
United States. 
Distribution is responsible foc coordinating the management in conjunction with 
MSTS and the Services of bulk petrolewn movements by tanker. These movements 
constitute approximately 50% of our procurement. 
Technical. Under our Technical Division are centered the responsibilities for 
cataloging, standardization, procurement. inspection and quality control, and 
technical support to the oversees commands. I feel that we have made enviable pro- 
gress in standardization with an item reduction of approximately 4O% since 1957. 
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(5) Chart on Tanker Cargoes 

This Chart depicts the magnitude of the management of tanker operations. 
The octopus indicates the flow of tankers. I wish to emphasize that we move 
product from the Caribbean and Gulf to the East Coast of the United States, and 
from the Gulf to the West Coast, in addition to movement to the overseas areas. 
(6) Chart on Procurement 

It is interesting to note, as depicted by this Chart, that because of the 
economic situation in oil - and we like to say as a result of better efficiency 
in procurement - we are buying more product for less money. The average volume 
over the past three Fiscal Years of prceducts procured has been 288 million barrels 
per year. 
(7) Chart_on Distribution of the Procurement Dollar 

In spending our procurement dollar, where does the money go? This Chart 
indicates a break-out based on volume and cost per gallon, the amount that we 
are currently expending of the defense dollar for procurement by major product. 
(8) Chart on Trends of Fuels 

We have discussed procurement from the dollar point of view, and this Cnart 
indicates percentage-wise the amount of volume by product of the average of 288 
million barrels annually. 
(9) Chart on JPO Organization 

As mentioned earlier, our scope of 
carries us beyond the tidewaters of the United States. 
sponsibilities, unique to the commodity of petroleum, we have retroleum organiza- 
tions overseas to assist us. These organizations are called Joint Petroleum Offices, 
and were established by the Joint Chiezs cf Staff because of the vital impcervance 
of insuring POL logistical support to the Unified Commanders. The officers on 
the Staff of each Unified Commander provide logistical support planning, and direct 
operations pertaining to petroleum for support of the theater mission. The Offices 
are jointly staffed by members of the four Military Services. They act as the 
ordering Agency in placing demands on DPSC for petroleum products ceveloped by 
the Component Commanders and consolidated by the Unified Commander to meet the 
operating and war reserves required for support of Military Forces in the overseas 
areas. 


In summary, the retroleum supply chain from initial determination of require- 
ments to final delivery into ships, aircraft, tanxs and trucxs arcund the glote 
contains many organizational links. The strength of this petroleum supply cnain 
has been crises tested. Its toughness and flexibility are attributable to the 
United efforts of the men and women in the Government organizations and the 
petroleum industry. 
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PROCUREMENT OF PRODUCTS 


by 


é 4 r 
Captain 0. W. Stafford, SC, USN 4 2.3 


J 
Our basic tool for supplying petroleum product to the Armed Forces is what 
we call an open-end contract. Simply stated an open-end contract is a document 
which permits the using activities within the Services to order directly from the 
contractors what they need when they need it. The Military Services give DPSC 


the estimated quantities and using locations and these in turn form the basis for 
awarding the open-end contracts. 


For purposes of discussion, our procurement effort is divided into two 
parts: Domestic and Overseas. First, we will discuss domestic procurement. 


Insofar as practicable, we take advantage of the vast commercial distribution 
system for petroleum product that exists in the United States. One of the documents 
we use for this purpose is called a post-camp-and-station contract. is contract 
permits the using activity, large or small, to order its motor gasoline, diesel 
oil, kerosene, and heating «11 from @ local source of supply as the need arises. 

A similar arrangement is in effect for supplying lubricating oils and greases. 


We are obliged to use 4 different system of supply for our ships and planes. 
Although some features of the post-camp-and-station arrangement are retained, 
the supplying of ships and planes is largely accomplished through centralized 
ordering within the Services for delivery to government -owned or government- 
controlled terminals. 


Navy Special, as many of you know, is the fuel oil for our ships. It is a 
specification product made especially for us. At the seaports where we have no 
facilities for refueling ships, we contract for avy Special delivered into our 
vessels. However; the bulk of Navy Special is bought for government -owned 
coastal terminals. We have an annual import quote of about one and one-quarter 
million tarrels of black product and we apply Navy Special against this quota. 


Turning now to aviation requirements we have three principal aviation fuels: 
JP-4 jet fuel used almost exclusively by the Air Force; JP-5 used by the Navy, 
and 115/145 aviation gasoline used by all the Services. To give you some conception 
of the procurement and distribution pettern I have selected gp-4& for comment. 
Any one of the three fuels would serve but jp-4 has more of an appeal because of 
the volume and because of the industry-wide interest in this product. 


We buy JP-4 for domestic use twice a year by means of advertised procurement. 
The volume is tremendous by any standards: the last two procurements have each 
been for about 55 million barrels of product. In these days of millions and 
billions we tend to lose our perspective. In terms of tank cars, our semi-annual 
procurement of 55 million barrels of JP-4 would form a train reaching from Washington 
D.C. to Chicago. 


The requirements pattern for gP-4 calls for delivery to ocean terminals, 
barge terminals, pipeline terminals and for other large volume locations as well 
as to the smaller installations. The Services submit requisitions in June and 
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December of each year and DPSS makes contracts for six months periods, April through 
September and October through Macch We have an annual import quota of clean 
product of about 12 million barrels and we apply JP-4 against this quota. 


Now let us look at our overscas procurement. In other presentations you 
have been told that our arnual volume of procurement is in excess of one billion 
dJollars. Abtcut three hundred million of this is for overseas procurement. Over- 
seas procurement is defined as precurement from an overseas source of supply; 
however, it should be emphasized that the majority of these procurements are from 
American firms doing business abroad. 


The source of supply for our forces overseas are the Caribbean, the Near 
East, local sources within the foreign countries themselves and in the case of 
aviation gasoline the United States. 


Let us consider the various areas of the world requiring petroleum support. 
First, the European Area comprising the ‘Inited Kingdom, France, Germany and Sprain. 
In Great Britain there is a Eritish-ownei pipeline extending throughcut the country 
where most of our bases are located and product is delivered through this line. 
Contract coverage has been arranged for those bases that cannot be served by the 
pipeline. : 


Our forces in France and Germany are supplied b, a U.S. operated pipeline 
extending frem Denges, near Saint Nazaire on the Atlantic Coast of France, to 
Germany. As in Great Britain, these locations that cannot be supported by the 
pipeline are serviced by other means. 


The United States Forces ir Spain also receive their product by U.S. operated 
pipeline. The terminal for this line is at Rota near Cadiz on the Atlantic Ccast 
of Spain. 


In the ‘Mediterranean Area we have forces in the interior of Italy, Greece 
and Turkey and the SIXTH fleet is based at Naples. The bases are supplied by 
local delivery within those countries end to a limited extent from refineries 
in the Near East. A long-term centrect for Navy Special and JP-5 with an 
American refiner in Italy meets the needs of the Y.S. SIXTH Fleet in the Mediterranean. 


Turning now to the Far Pacific, our forces in that area of the world are 
supplied from refineries in the Near East. The requirements for our Army in 
Korea for the SEVENTH Fleet in Formosa Straits and for the U.S. Air Force in 
the Far Pacific are satisfied largely through deliveries of product to storage 
locations in Japan, the Philippines, Okinawa, Guam, etc. 


We have covered most of the areas of the world except our military installa- 
tions North of the .S. border. Those located in the interior of Canada are servic- 
ed principally by Canadian firms on a post-camp-and-station basis. Requirements 
for Labradcr, Newfoundland, Greenlend and Iceland come almost entirely from the 
Caribbean. 


Tere are two additional typ2< of contract coverage quite essential to our 
needs that I have not mentioned. One of these is the into-plane contract. This 
is merely another name for refueling service at commercial airports throughout 
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the world for U.S. government planes, either civilian or military. These contracts 
will be found in far away places such as Addis \baba in Ethopia or Christchurch 

in New Zealand. We also have what we call world-wide bunkering contracts. These 
are the surface ship counterparts of the into-plane contracts. Everywhere that 
U.S. Navy ships or MSTS ships are likely to go we have anticipated their fuel 
requirements with a contract which cnables them to be refueled and serviced. 


This in brief is how DPSC furnishes petrolewa support to the U.S. Armed 
Forces. 


PROCUREMENT OF SERVICES 


by 


Colonel S. O. Benner, USAF 


I. INTRODUCTION 


In addition to buying petroleum products described by Capt. Stafford, the 
Defense Petroleum Supply Center buys services connected with petroleum. We procure 
these services on behalf of the Army, Navy, and Air Force, and we let contracts 
throughout the world. We presently are administering some 140 contracts: (flash 
slide 1) the chart shows the concentration of the 118 contracts we have in the 
States. I'll show you the overseas locations later. 


Our buying programs cover several different types of services. They include 
the operation of government-owned terminals; commercial storage services; drum 
and container filling; laboratory testing; re-refining; aircraft refueling; an 
miscellaneous services, such as the blending of anti-icing additive into government- 
owned jet fuel. 


Many of you presently have service contracts with the center and are providing 
the Military with excellent services. Many of you are potential suppliers. In 
some of our programs there isn't much competition. I would like to describe the 
services involved in each program in hope of developing more industry interest. 


II. GOVORIDENT-OWNED TERMINALS 


(Flash slide 2) one of our programs is for the operation of bulk storage 
terminals owned by the Air Force. The contracts under this program are usually 
for 12 months, but with the starting dates staggered throughout the year. The 
contracts are let by formal advertising and are reserved for small business. We 
presently contract for the cperation of 10 of these terminals, as shown on the 
chart. The terminals range in size from 100,000 barrels at Tacoma, Washington, 
to 1,200,000 barrels at Tiverton, Rhode Island. 


In operating these terminals, the contractor performs all the services incident 
to receiving, storing, and shipping government-owned fuel, plus everyday house- 
keeping and maintenance of the facility itself. Except for the small tools re- 
quired in maintenance, little fixed investment is necessary. Basically, the 
contractor provides the personnel necessary for all terminal operations. This 
might include only a terminal superintendent, several operators, and a guard. 


For the operation of all 10 terminals, the government rays some $600,090 
a year. At present, we have 47 companies on our mailing list for this program; 
but many are not active bidders. All of the contracts are presently divided 
among only & companies. : 
III. COMMERCIAL TERMINALS 


A second buying program in the service contracts division is for storage 
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services in commercially-owned bulk terminals. (flash slide 3) This chart 

shows the location of the eleven commercial terminals contracted for on behalf 

of the Navy. (flash chart 4} the dots on this chart represent the 24 single year 
storage contracts for the Air Force; on a later chart six terminals for the Army 
will be shown.. 


Under many of these commercial storage contracts, the government uses only 
one or two storage tanks, while under others we occupy the whole terminal. The 
governmen’ is quite flexible as to the specifications of tanks provided under 
commercial storage ccntracts. : 


In furnishing storage services, the contractor provides the required storage, 
and also handles the government-owned product as it enters and leaves the terminal. 
Terminal personnel are required to operate the storage being used by the government 
in much the same manner as the operations required in the government-owned terminals 
I mentioned earlier. 


We let these contracts by negotiation, and any company, large or small, may 
participate. Prices vary considerably, depending on the size and location of the 
terminal, the complexity of its operation, ancillary operations, and the competition 
available in the area. 


Though these contracts are initially let for just a 12 month period, most 
contain unilateral government cptions to renew the services for several succeeding 
one year periods. The procurement regulations prohibit contracts of this type for 
more than one year's duration. 


Competition in this program is restricted geographically, since the Military 
service requiring the storage specified the area in which the terminal must be 
located. Often there is good competition; cften not. At one location I visited 
recently nearly a dozen different comoanies had existing storage available. In 
many areas, however, we have had to look hard for suppliers. 


There are presently 28 companies providing single year commercial storage 
services for the government. Though there are over 100 firms on our mailing lists 
for all locations, in most areas the likely suppliers are very few. 


Most of our single year commercial storage contracts are for the use of 
existing storage. Occasionally, however, we have a requirement in an area where 
there is not sufficient existing storage. Then, in order for the contractor to 
perform the services necessary in providing storage for the government, he must 
first build the tanks. Although the contract calls for storage services only, 
we recognize in the negotiations the contractor's costs of construction. Of our 
hl single year commercial storage contracts, 6 have some element of construction 
costs included in their service charges. 


IV. MULTI-YEAR COMMERCIAL STORAGE 


We have eight mlti-year commercial storage contracts. These are the result 
of requirements for storage in areas where there was no existing storage and whcre 
no commercial requirements for petroleum storage were forescen. Because of the 
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poor prospects for future commercial business, industry was reluctant to build 
terminals with only a one year guarantee of government use. On the other hand, 
the government did not desire to bear the entire construction cost in one year. 
Consequently, we secured legislation permitting firm contracts up to 5S years, 
provided the storage facility to be constructed met certain criteria on dispersal 
and hardening. 


As shown on the chart, marked by diamonds, main. across the Canadian border, 
there are 8 of these contracts presently in operation. The 8 terminals range in 
size from 90,000 barrels to 1,000,000 barrels. At present we know of no new require- 
ments for services of this type. 


V. DRUMMING 


(Flash slide 5) The dots on this chart show the commercial storage sites 
for the Army. As indicated by the "D's", at some of these sites, there is also 
provided drumming and can filling services. We have 10 drumming contracts: 8 
for the Army and 2 for the Air Force. The contracts are for one-year, usually, 
with government options to renew for several succeeding years. 


In drumming, the services performed by the contractor include receiving 
and inspecting empty drums or cans, storing empty drums, filling drums with 
government product, storing the filled drums, and loading them aooard government - 
furnished transportation. The ccntracts usually provide for the government to 
pay for each of these services separately. 


For instance, for each drum handled we might vay to receive it, so much a 
month to store it, and so mich to fill it and load it for shipment. 


Eight companies presently are providing these services for the government. 
Although mote than 70 firms have indicated an interest in this program and are 
on our mailing lists, geographic factors sometimes result in little competition 
in some areas. In general, drumming is desired in coastal locations. 


VI. LABORATORY TESTING 


(Flash slide 6) We also procure laboratory testing services at commercially- 
owned labs for the Air Force. As indicated by the chart, we presently have contracts 
in the U.S. at 20 labs. These contracts are very small monetarily. They are let 
once a year by formal advertising. 


Under these contracts, the labs perform all sorts of tests and sample analyses 
on government petroleum products. Some contracts provide for as many as 4O differ- 
ent tests. The contractor is paid for each test performed. 


16 different firms presently have lab service contracts with the center. 
These firms vary in size from small single proprietorships to the major oil 
companies. Our invitations for bids are mailed to 87 companies. Even with this 
number of interested firms, we have trouble every year getting adequate responses 
to the testing IFB. This year we were unable to cet lab services at 5 locations. 
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A very small program is for the re-refining of government-owned used aircraft 
engine oil. This is primarily an Air Force program. The contracts are let by 
formal edvertising and ore re-advertisei yearly. Under these contracts, the 
contractor re-refines used aircraft engine oil to produce grade 1100 lube oil. 

The services required of the contractor all take place at his refinery. There he 
receives used oil from government transportation, stores it in bulk storage tanks, 
and later re-refines it for distribution back into government petroleum stocks. 

We presently have only 3 contracts for these services as shown on the chart by 

the dots Of the 25 known suppliers of this service, only 5 are active bidders. 
We would especially like to interest other companies since the Air Force's re- 
refining requirements, like the lab ones, are never completely met. 


VII. ALRCRAFT REFJELING 


(Flash slide 7) -Still another of the services we contract for is aircraft 
refueling for the Navy. As shown on the chart, there are 25 Naval air stations 
across the country which have private industry refueling its aircraft. These 
contracts are generally for a 12 month period, although we stagger awards 
throughout the year. These contracts are totally reserved for small business. 
They are let by formal advertising. 


The contracts call for the contractor, using its own tank trucks and 

? 6 
personnel, to fill its trucks at the station fuel depot, transport the 
goverrment fuel alongside the aircraft in the refueling areas, and, as required, 
to defuel aircraft, all as directed by the station comzanding officer. This 
is a 24 hour a day, 7 day a week operation. The contractor is paid basically by 
the month for these services. Presentl there are about 16 companies activel 

Ys 

bidding for contracts in the program. All 25 contracts are held by 10 companies. 
In some locations there is still little competition. 


VIII. OVERSEAS 

(Flash slide 8) We also have 22 contracts for services to be performed over- 
seas, as shown on the chart. The services provided by these contracts are mostly 
of the same tyres as those performed in the States; that is: commercial storage, 
drumming, and laboratory testing. The contracts are let through negotiation. 

Some of the overseas contracts are unusual. For example, we presently have 
several contracts calling for the injection of anti-icing additive into existing 
stocks of Air Force jet fuel. 

Under these contracts, the contractor provides the additive, men, and 


machinery necessary to inject a specified amount of additive into the fuel. 


CONCLUSISN 


I should point out that our goal is to provide the armed forces with good 
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petroleum services at low cost. We've found that the best method of doing this 

is through competition. We welcome proposals from companies having a capability to 
perform any of the services I've described. The Army, Navy, and Air Force develop 
their own requiremerts. We will be glad to sound them out on any proposal from 
any company. We welcome letters of inquiry or visits to our offices on any matter 
concerning these programs. Many firms which began doing business with us in only 
one program are now participating in 3 or 4. 


So, if your company is doing business with us now, make sure you're receiv- 
ing solicitecions for all our programs you are interested in. If you're not 
doing business with us or drop in for more information on our programs and to 
get on our bidder's mailing list. 
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LEGAL ASPECTS OF DPSC CONTRACTS 


by 
CG. F. P6lloek 


I will briefly discuss two subjects: the first being the Comptroller 
General's decision of 1tast November concerning the small business set-*side 
program in jet fuel procurement: the second being the long ranve impact of 
goveriment's contract terms upon industry standards. 


I had hoped to be able to also comment on the nondiscrimination clause 
of our contracts and on the results of the compliance reports which your firms 
have submitted to the president's committee on equal employment opportunity. 
However, I must advise that I have been unable to develop sufficient informa- 
tion to discuss the matter today. 


SMALL BUSINESS 


Last November 17th, in response to a formal protest, the Comptroller 
Generali rendered an opinion as to the legality of certain aspects of our small 
business set-aside procedures for jet fuel procur:nent. 


The Comptroller General considered three basic questions: First, whether 
partial set-asides were legally authorized by Congress. Second, whether the set- 
aside awards made by the Defense Petroleum Supply Center in the particular 
instance involved in the protest, resulted in higher prices than were otherwise 
available on the formally advertised portion of the procurement: and, if so, ay 
the propriety of such awards; and third, whether the "floating set-aside" principal 
was legally authorized. 


The Comptroller General answered the three questions as follows: 


On the first question, which was whether or not partial set-asides were 
legal, the Comptroller General said that the "Congress, by enacting section 
15 of the small business act, has authorized the negotiation of partial set-asides 
for small business s subsequent to the unrestricted formally advertised portion of 
@ procurement." Hence, he confirmed his previous decisions and held that partial 
set-esides were legally authorized by the congress. 


To the second question, the Comptroller General devoted 8 pages of his opinion. 
It is difficult to concisely brief that much material and not run afoul of possible 
different interpretations which some of you may have already made. So, please 
forgive me for slight differences which may be occasioned only by my efforts to be 
brief. 


The second question was whether the specific set-asides in issue were awarded 
at prices higher than otherwise available, ani, if so, the propriety of such awards. 


Basically the Comptroller General held that the formula being used by DPSC 
in detcrmining set-aside award prices was in accordance with past Comptroller 
General decisions and in conformity with authority cranted to DPSC by the department 
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of Defense. He said, "we do not ooject to the formula...so long as the total cost... 3 
would not exceed what it would have been absent a set-aside." However, although 
he did not object to the formula used, in this case he found that the specific 
awerds were not computed in strict accordaence with the formula and that “the 
price at which awards were made... is in excess ¢ price agreed to be paid, 
...0n the nonset-aside portion, and, in nis opi downward adjustment in 
price with’...the two concerns awarded the nen-agies "would be appropriate." 
In ot-her words, he did not question the formula for determining set-aside prices 
out. he did question tne propriety of the oric in that particular instance 
pecause he felt that the formmla hai technicaily not been properly applied. 


It is unlikely thst the same factual situation will again occur under the 
new set-aside procedures now being used by the defense petroleum supply center. 


The third question, you will recall. was whether the "Floating set-aside" 
principle was legail; authcrizei, On treat third question, the Comptroller 

General seid thst the “flicesting ide" violated the rules of forral advertise- 
ment in that it did not defins, wi 3 ficient certainty, the quantities available 
under eacn item for formal comp dding. Further, the Comptroller felt 

that DPSc had used the “floating fe’ long agers to have acquired needed 
inforration on where and how large ¢t ake specific set-asides on an item by item basi 


As a result, the © now uses j i n ure in designat- 
ing set-asides. We now designate a in quantity of v ig tiems as set- 
aside for small business. Hence on ch iter } ected portion and the 
set-aside, or restricted, protion are xed I im he solicitation is for- 
wardei to industry. 


You will recall that our jet fuel Li +ation each six months had been 
running in the neighborhood of LO to be ion barreis and that approximately 
4 to 6 million berg ie was set-aside. Actual awards to sm£ll business under 
the set-aside d teen be ueke cregpeand L to 5 million barrels. And the total of 
the norevestricte 1 set-asiize awards to small business was approximately 9 
to 10 million be Be 


It is difficult to compare results under the new set-aside procedures with 
resiu:its under the old floating set-aside because our procurement requirements 
for jet fuel have increased 2 and are now approximately 50 to 55 million barrels 
each six month. Under the new proztedure: we have found it necessary to increase 
the total quantity set-aside for small business from appr oximately 6 million t« 
1l million varrels. Of the 11 million barrel set-aside, small tusiness has 
accepted set-aside awards of epproximately 8 million. This is a considerable 
increase over the 4 to 5 million awarded under the former floating set-aside. 
However, this increase reflects only a change in the pattern of awards and now an 
actual increase in overall awards to small business because the total of all jet 
fuel awards to small business remains at 9 to 10 million barrels. The pattern 
has changed in that the amount awarded on the nonset-aside portion has decreased 
and the amount awarded on the set-aside portion has increased a like amount with 
the result that the total awards of jet. fuel to small business have remained 
essentially the same. 


Notwithstanding that it has been necessary to increase the quantity set 
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aside to retain the same proportion of awards to small business, and, notwith- 
standing that the new procedure has placed an additional administrative work- 
load on DPSC, all present indications are that the general purpose and intent 
of the small business act are being, as well carried cut under the new procedure 
as was originally successfully developed under the floating set-aside procedure. 


IMPACT ON CONTRACT TERMS 


The second item I would like to discuss is the impact of the terms of our 
contracts upon industry. 


You are familiar with the impact which government specifications have on the 
type and quality of commercial product anc on industry standards in general. 
Government specifications in time teni to become industry stamiards. For the most 
part, this has been gecd for the industry when considered collectively. However, 
with the passage of time, indiviaual companies within the industry have found it 
advisable to specificaily interest themselves in the continuing development of 
government specifications. 


The point I wish to make is that what is true of government specifications 
is, or should, also be true of government's contract terms. We must, of course, 
recognize that many of our contract terms are not within your and my province 
to amend. Those clauses which sre required by statute and executive order are 
essentially sacrosanct and must te included in our contracts whether cr not we 
like them cr need them. There are, however, a number of clauses which are within 
our authority to amend: such as those concerning delivery, inspection, accepvance 
and invoicing. 


About five years ago, we undertook a careful study of our supply contract 
, + v 
general provisions. The revised provisicns were incorporated into a new form 
designated, MPSA form 77. Our plan hes been to revise this form each year. 
6 ? J 
To date, we have been successful in doing so. 


From what I hear, the industry is accepting, as its standards, some of the 
terms expressed in our government contracts. I think this trené will continue 
because cur contracts touch nearly everyone in the industry and, hence, become 
common ground concepts within industry. Easicaliy, this is good. However, 
although these concepts can be adjusted fairly easily in their early stages: time 
will make them ever more difficult to amend. 


I am suggesting that you and your industry have a long term stake in our 
contract terms. I'm sure each of you know of marketing practices to which your 
company is now committed that you would gladly scrap. I've even heard some 
of you say you would lixe to hang first, and then try, the fellow who came up 
with the idea of credit cards. 


Yet, the same thingcan be happening with respect to the concepts embodied 
in our contract general provisions. Tanker deliveries provide a case in point. 
Our contracts provide that, on delivery F.0.B. a tanker, the title will pass at 
the ship's permanent hose connection but that measurement for quantity will be 


iO 


ry . 
e 
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at the suppliers’ shore tanks and that inspection may be at still another point. 
In other words, “delivery” involves three different locations and three different 
points in time. What happens if there is a pipeline break between the shore tank 
and the ship's permanent hose connection? Could we, as a practical matter, de- 
signate one point for acceptance, measurement and passage of title? If we can, 
should we? : 


These questions and many, many others are {nvolved in our contract general 
provisions. The answers we adopt have a long range impact on the industry. How 
can you and we get at the problem? 


mbers of your companies carefully and period- 
1e@ to time, forward to us your comments 


tions. 

vary from all black to all white. 

is in the best interests of the government. However, there is a large area of 
common interest, and, the ideas you express on one subject may plant the seed 
of solution to that problem or to a problem on another subject. Without an 
expression of industry opinicn we navigate to some extent in the dark. 


In any event, I want you to understand that the Defense Petroleum Supply 
provisions and that all 
corments will be carefully considered. One noi caution: the time to comment 
is before or after you submit a bid. We frcewn on com 
bids, and, as many of you may have regr crulls 
such bids as nonmrespcnsive. 


CHAPTER_V 


Uo A 


ENGINEERING PLANNING 


Engineering planning has been directed toward 4 practical compromise 
between 4 standard refinery and refinery designed to produce a maximum of 
petrochemical products for which there is little or no present market. The 


compromise results in a core plant to produce petrochemical feed stocks 


at the maximum rate they cen be marketed. Further, however, is the key 


that this plant must be designed so that additional petrochemicals can be 
withdrawn in the future and that the company is committed to providing 


these additional petrochemicals or feed stocks. 


Two studies and an addendum to the second study have been made by the 
Universal Oil Products Company for the proposed core plant. The plant 
covered by the second study with addendum produces approximately 18% 
of the dollar sales volume in petrochemicals. By adding 4 sulfur recovery 
unit and a tetraethyl lead antiknock additive plant, the petrochemical 


sales will increase to approximately 20%. 


The study covers a 60,000 bbl /day refinery designed to produce 4 maximum 
practical quantity of petrochemical raw materials and intermediates. Ik: 
process description, yields, estimated net operating income, and a site 


survey. 


includes capital and operating cost estimates, manpower requirements, fae 
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The general area of the site is shown in red on the map opposite. Further 


details of their site are shown on pages 45-47 of Appendix C. 


CHAPTER VI 


ECONOMIC DATA AND FINANCING PLAN 


The financial advisors to the PUERTO RICO OIL AND PETROCHEMICAL CO. 


have developed the following plan for financing the core plant. 


This plan is an extension of the cost estimates from the study carried out 


by the UNIVERSAL OIL PRODUCTS CO., and includes additional financing 


for operating capital, including overhead and sales expenses, and con- 
tingencies to cover start-up expenses and unforseen delays in reaching a 
profitable rate of production. This contingency fund is approximately 20% 
more than the estimated costs shown in the UNIVERSAL OIL PRODUCTS 
study attached hereto, entitled PROCESSING AND ECONOMIC DATA FOR A 


PROPOSED PUERTO RICO REFINERY+SECTION 3+SUMMARY. 


As shown in TABLE I, the total capital investment is estimated at 
$68,485,590 of which 80% is to be provided through Sinking Fund Deben- 
tures and 20% is to be provided through equity capital. In addition, the 
plant site is to be provided by the Commonwealth, and leased to the 


company. The area developmeri is to be carried out by the Commonwealth. 


To the estimated sum of $68,485,590, the company has added a sum of 
approximately 15% for operating capital, and unforseen expenses, bringing 


the total to $79,000,000. 
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The calculation in TABLE I of Net Operating Cost and Income is a 
proforma presentation, and flexibility exists under the tax laws of the 
Commonwealth to permit full depreciation before any taxes are due. 
Other more favorable handling of debt burden could be anticipated as the 
situation requires. However, the plan as shown is feasible, and should 


suffice. 


The UNIVERSAL OIL PRODUCTS financial study is fully adequate in the 


opinion of the financial advisors to the company. 


Stability is added to this plan by virtue of the marketing contract between 
the company and PHILLIPS PETROLEUM COMPANY, which assures the sales 


of the available product from the core plant. 


This financial plan will be implemented through an S.E.C. Prospectus as 
soon as an oil import permit is issued to the company. The body of this 
Report, together with the financial plan, is substantially the material 


which will constitute the S.E.C. Prospectus. 


Following is the report by the UNIVERSAL OIL PRODUCTS CO. 
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PROCESSING AND ECCHCHIC DATA 
FOR A PROPOSED PUERTO RIO REFINERY 
TABLE J 
ESTIMATED WET CPRATING LICONE 
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Profit. : en cites,  oebeetta ASCE Jatt. ule , 
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29,2778.4 10,980.@ 
29,274. 13,345.2 
29,710: 12,3%4.2 
25,278. 11, 564.6 
79,278. 11, 24%,0 
29, 27¢. 11,477.) 
25,278. ¥2,0G1.7 
25,278. 14,396.1 
29,278.4 14, $C0.4 
29,278.68 14,664.8 
29,278.86 1,029.2 
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LONG TERM DEBT AND CAPITAL STOCK 
PUERTO RICO OIL AND PETROCHEMICAL 


COMPANY 


ne 


LONG TERM DEBT: 


6% Sinking Fund Debentures* ees §04,000,000 
due December 31, 1977 


6% Sinking Fund Debentures* wee O84,000,000 
due December 31, 1982 : 


*With Warrents Attached 


COMMON STOCK: 
Public Offering @ $1.00* www 922,000,000 
$79,000,000 
*Authorized and Issued: 15,000,000 shares of which 11,000,000 
constitutes the Public Offering, first in Puerto Rico, for 


60 days, and then open to outside areas. The balance of 
4,000,000 shares to management. 


In setting forth this plan for financing, the continuation of current market 


conditions is assumed. In addition, a contingency fund of 20% has been 


provided for the unforseen. 
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The Commonwealth will provide the plant site and all area facilities which 
will be used jointly with others. The company will provide those facilities 


which it will use exclusively, including the off-shore tanker berths. The 


- Commonwealth will lease the plant site to the company. 


PRILLIPS PETROLEUM COMPANY 


BAHTLE GVILLE, OKLAHOMA 


November 13, 1962 


STANLEY LEARNEO 
PRESIOCENT 


Prudential Oil Corporation 
21 West Putnam 
Greenwich, Connecticut 


Attn: Mr. N. M. Shippee, Chairman 


Gentlemen: 


In connection with the Puerto Rico Oil and Petrochemical Company's 
petrochemical complex to be built in Puerto Rico, Phillips Petroleum Company 
is prepored to: 


1 - Furnish 30, 000 to 60, CCO barrels per day of crude oi! for charge stock; 


2 - Furchase the refined petroleum products not consumed in the petro- 
chemical operations; 


3 - Counsel! with you and assist, if you wish, in the design and construction 
and operation of the proposed facilities. 


Whenever you desire, we shall be glad to have our representative meek with 


you to negotiate and complete contracts. 
Very truly yours, 


e 


MONSANTO CHEMICAL COMPANY 


Dyprocaunons DIvision 


800 Norta Lixprraxon BOULBVARD 
Sr. Loutn OG, Mis6OURI 


November 19, 1962 


Mr. E. J. Willey 
Prudential O11 Corporation 
21 West Putnam Avenue 
Greenwich, Connecticut 


Dear Mr. Willey: 
Your letter of November 12 has been received. 


We do have a potential requirement for a waxy feed- 
stock for petrochemical manufacture. However, this 
material will be utilized in our pending project 
only if: 


Quality satisfactory 

Price within specified iimits 
Availability clearly determined 
within next few montns. 


If these conditions cannot be met, our project will 
move in a completely different manner, ir.volving dif- 
ferent raw materials. 


The desired waxy feedstock should: 


Be a 600-900°F. vacuum distillate 
Contain 30% wax 

Be as low in sulfur as possible 

Pass a final evaluation in our process. 


If successful in "putting together" an operation based 
on such a feed, 15,000-20,000 bbl./day of the distillate 
would be required. 


Mr. E. J- Willey 
November 19, 1962 
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We would certainly be interested in evaluating 4 
gample of any proposed raw material. If whole crude 
43 furnished, 4 five-galion quantity would be needed; 
4f 600-900°F, cut can be supplied (this is more de- 
sirable), one-galion would be sufficient. In either 
event, sample should be shipped to: 


pr. B. lis Wiassians 
Monsanto Chemical Company 
Texas City, Texas 


We should receive geveral weeks' advance notice on 
any shipments. 


Your interest in working with us is appreciated; of 


particular dinterest is your statement that our pricing 
requirement can be met. We will look forward to heart 


from you further. 
Loni | 
s 


Sincerely, 


Dun Ww 


Norman J. Swi 
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PROCESSING AND ECONOMIC DATA 


FOR A PROPOSED PUERTO RICC REFINERY 


INTRODUCTION 


Tne primary purpose of this study is to actas an aid in the investi- 
gation of the general economics and technology of a proposed 60,000 barrels 
per day (BPD) refinery processing a typical Venezuelan crude to produce 
normal petroleum fuels as well as the maximum feasible quantity of petro- 
chemical raw materials and intermediates. 


Included in this report are tables showing the operating cost and ex- 
penses, profitabilities and yield estimates of the various process units 
utilized in the original scheme and addendum thereto. Also, a generai 
description of the processes with their flow diagrams are present. 


The attached process and economic study is largely based on infor- 
mation developed and processed by Universal in regards to Puerto Rico. 
However, while the study has been prepared by us in accordance with 
established engineering practice and is useful in evaluating the proposed 
refinery and operations, it does not constitute any warranty, representa- 
tion or guarantee with respect thereto. It is understood that Universal Oil 
Products Company's name shall not be used in connection with any pro- 
‘spectus or securities registration statement to be filed by your company 
with any governmental agency. 


Product Price 


Premium Gasoline 
Regular Gasoline 
No. 1 Fuel Oil 
No. 2 Fuel Oil 
No. 6 Fuel Oil 
Pitch 

leks (C3) 
Mixed C3's 

Mixed Ci's 
Benzene 

Toluene 

Cg Aromatics 
Raffinate 
Naphthalene, ¢/# 


Operating Costs 


In constructing the operating costs for a Puerto Rican 
refinery various costs such as labor, utilities, fringe 


benefits, operating personnel requirements as effected by 
local labor efficiency, and other associated costs were taken 
into general consideration based on knowledge from current 
similar operations present in Puerto Rico. 


Estimated Process and Offsites Investment 

The estimated capital investment for process and 
offsites facilities of the proposed schemes are based on 
curve estimates of current day costs of similar equipment 
erected at a U.S. Gulf Coast location. These cost estimates 
are subject to precise design definition; however, they are 
sufficiently accurate for planning purposes. There may be 
some question arise as te the differences that construction 
rosts would be lower in Puerto Rico than the United States 
Gulf Coast. It is believed that all major items of equipment 
will be shipped in from the U.S. which will increase material 
costs somewhat over Gulf Coast prices. Labor prices are lower 
in Puerto Rico but considering the available pool of skilled 
labor in Puerto Rico to construct a 60,000 BSD refinery is 
quite small. A construction firm would need to import 
continentals to supply the skill job classifications. This 
labor cost as well as somewhat higher material costs should 
just about equalize capital investment in Puerto Rico to 
that at the U.S. Gulf Coast location. 


Yield Estimates 


The exactness of the yield estimates shown throughout 
are adequate for the purposes of this report, but will 
require confirmation for precise process designs. Depending 
on the final settlement of the type of crude to process and 
type of products to be produced will determine the process 
scheme as well as more precise yield. 


In order to provide the highest reasonable degree of 
accuracy in the estimates made through this report, the 
respective product distribution and erected cost are based 
upon processes licensed by Universal Oil Products Company. 
Specific processes of the same general type will experience 
somewhat different product distribution and erected cost. . 
Because of our greater familiarity with the specific 
capability and cost factors of these processes as compared 
with competing processes, the estimates shown in this report 
are based on processes as follows: 


Specific UOP Process Used as 
Basis for Evaluation 


Fluid Catalytic Cracking Process Unit (¥.0.Cs,) 
UOP Catalytic Condensation Process Unit 

UOP 'HFt Alkylation Process Unit 

UOP Platforming Process Unit 

Unifining Process Unit 

Udex Process Unit 

Hydeal Process Unit 

UOP Merox Process Unit 


Other non-licensed processes and offsite facilities 
are the type that Universal has-had many years of commercial 
experience in the design and economic evaluation. 
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Site Investigation Trip to San Juan 


On February 20, 1962, a preliminary site survey was 
conducted in Puerto Rico. 


The following are comments and general findings on 
the various locations viewed. from the aerial and motor trip: 


The north and east coasts of the islend were ruled 
out due to lack of suitable unoccupied port sites. San Juan 
4s already the site of one petroleum refinery and Roosevelt 
Roads is a U.S. Naval & Missile Base. Furthermore, the 
prevailing winds are northeasterly. 


Five port sites were selected for consideration on the 
east, south and west coasts of the island, namely, Puerto 
Yabucoa, Bahia de Jobos (Central Aguirre), Bahia de Guayanilla, 
Bahia de Guanica and Bahia de Anasco. Each of these prospective 
sites will be discussed in detail. 


' Puerto Yabucoa 


Playa de ‘Guayanes is a small town serving as a port 
for Yabucoa located five miles inland. Yabucoa has a popula- 
tion of 5,300 with general stores, two small hotels, a hospital 
and telephone and telegraph facilities. San Juan is located 
50 miles northwest by highway. The sugar industry furnishes 
business for the town and port. Only vessels of l4-foot draft 
or less can enter the harbor and the passage is difficult. 
Vessels navigate in and out of the harbor during daylight hours 
only. Strong northeasterly afternoon breezes make two anchors 
on a vessel necessary. Deep water is 1700 yards off shore and 
unprotected from the weather. The bay is two miles wide with 
numerous reefs and sunken rocks. An extended area of level, 
firm ground runs back from the bay to Yabucoa. 


Bahia de Jobos 


The harbor of Bahia de Jobos consists of an anchorage 
5 miles long and varying in width from 1/2 mile to 1 mile. 
However, only 50% of this area is of a depth of 23 feet or 
greater. The bottom is soft and ships’ anchors would drag 
during a hurricane. The land surrounding this harbor is low- 
lying and swampy. However, farther inland there are extended 
areas of level, firm ground. 


The town of Central Aguirre located on Bahia de Jobos 
has a population of 3,000 with telephone and telegraph services. 
‘The sugar-industry has a pier hera 1,300 feet long. Vessels 
drawing up to 23 feet can berth on either side of it. 


O 


Bahia de Guayanilla F 1253 


Bahia de Guayanilla, located 7~1/2 miles west of 
Ponce, is the largest hurricane harbor, and one of the best. 
in Puerto Rico. It can accommodate vessels of 40 feet draft 
or less. Commonwealth Oil Refining Company and Texas Company 
have wharves in this bay. 


The town of Guayanilla with a population of 2,000 to 
3,000 is located two miics inland and has no urban facilities. 
The limited amount of level ground between the bay and the. 
town is rather low-lying for refinery construction. 
Punta Verraco, a point of land 1/2 mile wide and 1-1/2 miles 
long extending eastward outside the bay has no level land 
areas suitable for a refinery site without considerably 
land-leveling or benching and in time the area might prove 
to be rather cramped. Furthermore, a state forest is located 
just west of the bay and as a recreational resort might cause 
public relations problems for a petroleum refinery at some 
future date. The city of Ponce is located 12 miles to the 
east. 


Pahia de Cuanic2 


Bahia de Cuanica is a good, natural harbor but too 
small and shallow for tune berthing of oil tankers. Two small 
towns are located on the day, Ensenada and Guanica. Each has 
a population of about 4,000 to 5,000. Telephone and telegraph 
services are availadic at doth towns. 


Bahia de Anasco 


Bahia de Anaseo is on the west coast of the island 
facing Mona Passage. Veep water runs in close to shore. In 
one arca the water is 46 feet deep within 300 yards of the 
shore line. (This 48 fest depth area should be checked by 
sounding to confirm the hydrographic map.) On shore, extended 
areas of firm, level ground are available for choosing a 
refinery site, also electrical transmission lines run through 
this area. Judging from the lay of land sufficient fresh 
water should be available from water wells. However, in case 
additional water should be necessary, water reservoirs could 
be constructed without great difficulty in the hilly country 
just north of Bahia de Anasco. 


The town of Anasco with a population of 3,500 is located 
4 miles to the east of ths bay. and the city of Mayaguez with a 
population of 50,000 to 60,000 is located 12 miles to the south 


‘of the bay. Mayaguez bas a shipping terminal that can accom- 


modate vessels of 30 feet draft. This shipping terminal has a 
wharf 1200 feet long equipped with a shed 800 feet long by 60 
feet wide plus various pieces of modern equipment for the 
mechanical handling of cargo. 
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fayaguez has a number of stores and shops, two good 
hotels, telephone and telegraph service, an airport serviced 
by scheduled airline flights, plus a branch of the University 
of Puerto Rico. San Juan is 118 miles away by coastal 
highway. On Punta Higuero, 10 miles north of the bay, is 
a nuclear reactor in the construction stage. 


After deliberating over the advantages and dis- 
advantages of the five above-mentioned possible sites for a 
petroleum refinery, we believe that the Anasco Bay area 
should be chosen for the following reasons: 


(1) A large area of firm, level land from which to choose 
a refinery site without pre-empting established 
settled areas. ; 


(2) A bay which can be without difficulty fitted out with 
oil tanker berthing facilities. 


(3) Likelihood of a good supply of fresh water. 


(4) A petroleum refinery located here would be close to 
two centers of population - the town of Anasco and 
the city of Mayaguez. With these two centers of 
population nearby a ready-made labor market is at 
hand = already housed. 


The fact that there is a branch of the University 
of Puerto Rico in Mayaguez might be of interest to 
permanent refinery employees. 


Mayaguez has a suitable port for unloading construction 
material and refinery equipment with only a short haul 
to the refinery site. 


A petroleum refinery located on Bahia de Anasco would 
be in a favorable position to fuel ships sailing the 
Mona Passagé.« 


The area around Mayaguez and Bahia de Anasco has been 
by-passed by the rising tide of Puerto Rico economic 
development which is so evident at San Juan and Ponce. 


This area is serviced by a regularly scheduled airline 
as well as chartered flights. 


The area has a modern highway traversing it, backed up 
by a substantial secondary road system. 


u~6< | 
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fayaguez has a number of stores and shops, two gcod 
hotels, telephone and telegraph service, an airport serviced 
by scheduled airline flights, plus a branch of the University 
of Puerto Rico. San Juan is 118 miles away by coastal 
highway. On Punta Higuero, 10 miles north of the bay, is 
a nuclear reactor in the construction stage. 


After deliberating over the advantages and dis- 
advantages of the five above-mentioned possible sites for a 
petroleum refinery, we believe that the Anasco Bay area 
should be chosen for the following reasons: 


(1) A large area of firm, level land from which to choose 
a refinery site without pre-empting established 
settled areas. 


A bay which can be without difficulty fitted out with 
oil tanker berthing facilities. 


Likelihood of a good supply of fresh water. 


A petroleum refinery located here would be close to 
two centers of population - the town of Anasco and 
the city of Mayaguez. With these two centers of 
population nearby a ready-made labor market is at 
hand = already housed. 


The fact that there is a branch of the University 
of Puerto Rico in Mayaguez might be of interest to 
permanent refinery employees. 


Mayaguez has a suitable port for unloading construction 
material and refinery equipment with only a short haul 
to the refinery site. 


A petroleum refinery located on Bahia de Anasco would 
be in a favorable position to fuel ships sailing the 
Mona Passagé. 


The area around Mayaguez and Bahia de Anasco has been 
by=passed by the rising tide of Puerto Rico economic 
development which is so evident at San Juan and Ponce. 


This area is serviced by a regularly scheduled airline 
as well as chartered flights. 


The area has a modern highway traversing it, backed up 
by a substantial secondary road system. 
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-(11) Electrical power transmission lines run through 
this area with the power generating stations not 
too far away. 


The only disadvantages that a petroleum refinery 
located near Bahia de Anasco would have is the fact that oil 
tankers serving the refinery would not have the protection 
of a suitable harbor like Bahia de Guayanilla. 


A petroleum refinery located on Bahia de Guayanilla 
would have many of the same advantages listed for Bahia de . 
Anasco, namely: 


(1) It would be located close to a large center of 
population - the city of Ponce with a population 
of 100,000 to 110,000. 


(2) Ponce has good port facilities. 


(3) The area is served by a regularly scheduled airline 
as well as chartered flights. 


(4) The area has a modern highway system. 


(5) Electrical power generating stations are in the 
area. : 


Pip ae 


(6) The Bahia de Guayanilla is-an excellent harbor. 


Se 


The disadvantages of locating a petroleum refinery in 
the Bahia de Guayanilla would be two: ~. 


(1) The smaller area of firm, level ground from which 
to choose a refinery site. ; 


(2) The question of a good supply of fresh water must be 
investigated. 


After reviewing the advantages and disadvantages of 
these two areas - Bahia de Anasco and Bahia de Guayanilla - 
it is apparent that the choice of a site hinges on whether 
oil tanker berthing facilities at Bahia de Anasco would cost 
a great deal more than similar facilities at Bahia de 
Guayanilla and, also, whether the Commonwealth of Puerto Rico 
wishes a further concentration of industry around Ponce or 
give the economy in the area around Bahia de Anasco and 


the city of Mayaguez a lift. 


E 1267 


On Stream Time 


345 stream days per year have been used giving a 95% 
on stream efficiency. For example, 60,000 barrels per 
stream day (BSD) of crude charge to the crude unit is 
57,000 barrels per calendar day (BCD). The other 20 days 
left in the year are for process maintenance. 


Utilities 


. Electricity - Assume purchase of power from Puerto Rico 
Water Resources Authority. 


Refinery Fuel - Refinery fuel gases produced from the 
various processing units with the supple- 
ment requirements made up by using 
visbreaker pitch. Gaseous fuel deficiency 
would be made up by the pitch, which would 
be used preferably in the atmospheric and 
vacuum distillation and visbreaking unit. 


Water Supply - A potable water supply for refinery 
sanitary facilities and steam boiler 
make-up is assumed to be obtained from 
fresh water wells. Process cooling water 
will be sea water. ‘ 


Steam Generating Facilities - Sufficient refinery steam 
generating facilities have been provided 


even in the cases where a process having 
waste heat-steam generation facilities may 
be upset. 


Inventories ~- Crude and Products 

Since crude and product inventories tie up a large 
dollar value in a refinery of 60,000 BSD capacity, a strict 
control and review should set policy on this matter. It-is 
assumed that crude inventory is twenty days for this size 
refinery. A leasing of super tankers to handle crude 
delivery should be investigated. A round trip for crude 
delivery by super tanker is considered about 5-8 days between 
Venezuela and Puerto Rico. 


' The majority of the products produced are considered 
for exporting to the east coast of the United States. A 
reasonable inventory was taken into account for the products 

. considering time necessary for a round trip and quantity of 
material available for shipment by T-2 tankers. 
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A thorough investigation of the pitch and LPG local 
markets will aid in determining the economics of supple- 

mentary refinery fuel gas with either pitch or LPG. Large 
LPG inventories can be costly from the storage standpoint. 


Acquirement of Total Canital Investment 

The total capital investment was assumed to be raised 
by the following means as stipulated by Omega Management 
Incorporated. 


20% of capital investment will be equity capital 


80% of capital investment will be convertible 
sinking funds debentures, 6% interest rate, 
20-year term. 


In determining the economics of the two cases, it was 
assumed that the yearly sinking fund payment is 1/20 of the 
total debentures. Yearly payment is made at the end of the 
year and from income after taxes. The 6% interest rate on 
the sinking fund debentures is one the year beginning unpaid 
balance of debentures. 


Equity capital is in the form of common stock. 


Income and Property Tax 


_ During the first ten years of the proposed cases no 
corporate income or property tax is due. The rates used 
after that are based on the current rates as developed by the 
Department of the Treasury, Commonvealth of Puerto Rico and 
listed in "What You Should Know About Taxes in Puerto Rico," 
1961 edition. 


Depreciation Rates and Items 

Depreciation raves and items used in the economics o 
the two cases are considered normal for a typical refinery. 
However, there are always extremes from the average for various 
reasons and is determined by company policy, within government 
regulations. 


Process and offsites facilities and starting capital 
are considered the depreciable items. Depreciation rate is 
as follows: 


l. Process capital ~ straight line on 15 years life - 
_ 10% salvage value 
2. Offsites capital ~ straight line on 20 years life - 
10% salvage value 
3. Startup capital - straight line on 10 years life. 


PROCESSU.G AND ECONOMIC DATA 
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BASIC CONSIDERATIONS 


In performing the study certain assumptions were made and 
are listed in this section under various categories. 


_ Crude Oil Supply and Price 


In reviewing the crude oils that are available from Venezuela, 
several crudes were found to be typical and in sufficient production 
quantity that could supply the needs of the proposed refinery. For this 
study, a Venezuelan crude known as Tia Juana Medium crude was used. 
This crude is bel.eved to be available for long term contracts. A laid- 
in price at the refinery for this crude was taken at $2. 35/bbl. 


Product Market and Prices 


The quantity of petroleum products preduced from a 60, 000 BSD 
refinery located in Puerto Rico were assurned i de, to a great extent, 
exported out of the country to the east coast markets of the United Statas. 
Current output of the two refineries presently in Puerto Rico far out- 
distances current and future demands of petroleum fuel for local market 
consumption. A relatively high percentage of the current refinery out- 
puts are exported to the east coast markets. The assumption was also 
made with petrochemical raw mot-rials and intermediates although joint 
ventures or future petrochemical expansion would limit the export of 
petrochemicals so derived. 


Therefore, all petroleum fuel products and petrochemical mate- 
rial were assumed to have sufficient export and local markets to absorb 
all production quantities. It is suggested than an organization contem- 
plating entering in the refining or petrochernical industry should make a 
close examination to determine their market position as to the type of 
products and quantities they wish to uandle under long term manufactur- 
ing contracts. 


Product prices used in the study are believed to be those gen- 
erally applicable to those received at the refinery gates in the Puerto Rico 
area. They are a combination of local market prices and export market 
prices. 


PROCESSING AND SCONOMIC DATA 
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PROCESS DESCRIPTION AND YIZLDS 


INTRODUCTION 


Block flow diagram No. 76845-C-O shows the general processing 
scheme that is utilized in this case. The main considerations were to design 
a refinery with a maximum of flexibility to produce normal petroleum fuels 
and a maximum of petrochemicals and petrochemical feedstocks. The flexi- 
bility of design is required to provide additional petrochemicals and petro- 
chemical feedstocks in the future. 


The process flow is described below: 
CRUDE DESAL TING 


While the crude used for this study does not show an appreciable 
amount of salt, electrical desalting equipment is provided to enable crudes 
to be processed, which are less satisfactory in this regard. 


ATMOSPHERIC DISTILLATION 


In this scheme one 60, 000 BSD unit is considered rather than the 
possibility of two smaller units of 30,000 BSD capacity each. 


Preflashing or prefractionation is chosen to give the most economical 
uee of heat. A light straight run stabilizer is provided. The Tia Juana 
Medium light straight run in particular needs to be stabilized and while the 
stabilizer could be omitted with the light straight run stabilized in the FCC 
Gas Recovery unit, this would reduce operating flexibility. Only one grade 
of gasoline then could be produced. 


A light naphtha, 165-270°F., is taken overhead from the atmos- 
pheric crude column and is processed in a Unifiner for sulfur removal and 
ie further processed as described later. A heavy naphtha, 270-450°F., is 
taken as a side stream from the crude columm and is processed in a Uni- 
finer for sulfur removal ard te further processing as described later. A 
middle distillate (450-650°) is taken asa side stream from the crude tower, 
processed in a Unifiner for sulfur reduction and sent to storage as 4 
finished product. The yveduced cruds from tye bottom of the crude tower is 
gent to vacuum unit. 


-3- 
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VACUUM DISTILLATION 

The function of this unit is to prepare vacuum gas oil 
as charge to the FCC unit. It should be designed carefully 
to keep entrainment of asphalt from the gas oil to a minimum 
and thus at the same time keep the metal contaminants, 
harmful to the FCC operation, ata minimum in the FCC feed. 
The vacuum pitch obtained from the bottom of the vacuum unit 
is sent to the visbreaking unit. 


VISBREAKING UNIT 


Visbreaking is particularly advantageous in a dual 
process function. It prepares distillate stocks and at the 
same time reduces the viscosity of residual bottoms so that 
less cutback material is required to meet No. 6 fuel oil 
specification. Light materials from this operation are sent 
to FCC Gas Recovery system for recovery of the C3's and (C;,'s. 
fhe visbreaker gasoline is split into two fracticns, a 
C5-270°F. and a 270-400°F. material. Each fraction is joined 
with the respective virgin naphtha fraction, processed ina 
Unifiner for sulfur reduction and olefin saturation, and then 
to further processing as described later. The vacuum pitch 
‘4s sold with cycle stock (FCC cycle oils) as No. 6 fuel oil 

or burned as a fuel within the refinery or by other industrial 
consumers close to the refinery. 


FLUID CATALYTIC CRACKING 
AND GAS RECOVERY UNITS _ 


This system of Catalytic Cracking has been chosen as it 
has been most widely accepted in the industry and is the most 
representative. The function of this unit is to convert heavy 
distillate oils into high octane gasoline and to reduce the 
overall refinery fuel oil production. Current designs are 
noted for simplicity, ease of operation and low operating and 
investment costs. Ths process also gives good yields of mixed 
C3 and C, saturate and olefin compounds which can be used for 
aikylatién, catalytic condensation or for petrochemical inter~- 
mediates. ' 


Charge stock for the FCC has been prepared by the vacuum 
unit. A conversion level of 70% has been used in this scheme 
for maximizing light olefin production. However, as mentioned 
in the introduction, if the pitch sales are not large, conversion 
level could te reduced fer sufficient cycle oils to be produced 
for blending int No. € fuel oil. 


FLUID CATALYTIC CRACKING 
AND GAS RECOVERY UJITS (Cont'd) 


The gas recovery section (gas concentration) may 
receive, in addition to the light products from the FCE unit, 
light products from other refinery sources as straight run 
stabilizer overhead, Platforming debutanizer overhead and 
the visbreaking light material. The gas recovery section 
produces fuel gas, mixed C3's and C's and a debutanized 
gasoline which is routed to the gasoline pool as a blending 
componente 


LIGHT AND HEAVY NAPHTHA UNIFINING UNITS 


An uncomplicated, easily operated process for eliminating 
sulfur, nitrogen and metallic impurities from petroleum 
dictiilates, Unifining provides a simple and economical answer 
to an operating problem that is frequently difficult and 
ec3atly to solve by other methods. Also Unifining will 
simultaneously saturate any olefin present in the feedstocks. 

t clearly removes impurities and prepares feedstocks of ideal 
properties for further processing. 


Unifining works particularly well in combination with 
Platforming. It is ideal for pretreating Platformer feedstocks 
and the excess hydrozen from the Platformer is an excellent, 
low cost hydrogen source for the unit. 


The feed to each of the naphtha Unifiners is comprised 
of the respective boiling range virgin naphthas from the 
crude unit and the visbreaker gasolines. Sulfur reduction 
and olefin saturation occurs during this operation. Hydrogen 
required for these steps is received from the Platforming unit. 
H2S and light materials produced during Unifining are stripped 
in the Unifiner stripper. The stripper bottoms then become 
charge to the Platforming unit. 


* 


B=T-X PLATFORMING aiib 
HSAVY WAPHTHA PLATFORMGNG UNITS 


This is one of the most widely used processes in the 
refining industry. In operation on a broad scale it has 
proved to be practical and an econcemical proc2ss for upgrading 
low octane gasolines. 


Platformer feedstock is received from the Unifiner 
stripper.- Processing cenditions are selected so that a 
90 Fel clear C5t+ Plecformate is obtained from the Platformer 
debutanizer end is routed to the gasoline pool as a high octane 


BeT-X PLATFORMING AND 
HEAVY NAPHTHA PLATFORMING UNITS (Cont 


blending component. The debutanizer overhead material is 
sent to the FCC recovery unit for recovery of propane, iso 
and normal butanes present in the streams. The net separator 
gas becomes a source of low cost hydrogen for the Unifining 
operation. 


Under proper operating conditions, Platforning fits 
well into the growing demand for petrochemicals as it is 
highly efficient for producing a material that contains 
aromatics such as benzene, toluene and xylenes and these can 
be readily extracted from the Platformate. As in this scheme, 
a Unifined naphtha in the boiling range of 165-270°F. is the 
feedstock for B-T-X Platforming operations. A depentanized 
Platformate is obtained and this becomes feedstock to a Udex 
unit as described later. A Cs5's and C,'s fraction is re- 
covered and sent to the gasoline pool as a blending component. 
The depropanizer overhead material is sent to the FCC gas 
recovery unit for recovery of propane. The net separator 
gas becomes a source of low cost hydrogen for the Unifining 
operation. ; 


Within a recent period, under proper operating conditions, 
it has been found that the Platforming process may produce a 
material from which naphthalene could be derived. As in this 
scheme, a Unifined naphtha in the bo..ling range of 270-150°F. 
is the feedstock for heavy naphtha Platforming operations. 
A total depropanized Platformate is obtained which is rerun 
into a C,-390°F. and a 390-E.P.°F. fraction. The Cy, =-390°F. 
fraction is routed to the gasoline pcol as a blending component. 
The 390°-£.P. fraction becomes a feedstock for further processing 
as described later for naphthalene production. The depropanizer 
overhead material is sent to the FCC gas recovery unit for 
recovery of propane. The net separator gas becomes a source 
of low cost hydrogen for the naphthalene operation. 


DISTILLATS UNIFINING 


is proposed method of distillate treating, where 
hydrogen is available, is based on Universal's considerable 
experience in the Unifining of distillate oils. Sulfur 
reduction to meet specifications is the prime function of this 
operation and the required reduction is readily obtained. 
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The middle virgin distillate (450-650°7.) as obtained 
from the crude column combines with a necessary portion of 
the 3-T-X Platformer net separator gas and efter heating 
pasyes into the Unifiner reactor system. Sulfur reduction 
in the distillate fraction is the prime purpose of this 
operation. The product after the Unifiner reactor is stripped 
and rerun to meet flash point specification to give a product 
as No. 2 fuel oil. 


UDEX EXTRACTION AND 3-T-X RECOVERY UNIT 


RARER AID TE THORENS ROONEY WER 


The Udex process is designed to prepare high purity 
aromatics from catalytic reformate. The Udex process has been 
proved commercially to be an outstanding method for the 
preparation of aromatics of purities not previously attained. 
The aromatic products of the Udex process will not only meet 
the established ASTM nitration grade specifications but will 
exceed them. Nitration grade benzene has a minimum solidifi- 
cation point of 4.85°C. The benzene produced commercially 
from catalytic reformate processed in Udex units has 
consistently been well above the 5.40°C solidification point. 
The toluene fraction will have comparable freedom from 
paraffin impurities. High aromatic product purities are 
attained which maintains high recovery efficiencies. The 
benzene recovery efficiency attained in commercial Udex 
operation has been well above 99%. 


The feedstock for the Udex unit in this proposed scheme 
is the depentanized Platformate obtained from the 3=T=X 
Platforming operation. Through the extraction step, the 
extract product so obtained has a high purity aromatic content. 


However, the extract contains traces of unsaturates, 
which would limit the purity of the final products and may 
also contain traces of residual non-hydrocarbon compounds which 
would spoil the acid-wash color test of the final products. 
To destroy these trace impurities the extract is processed 
through Attapuigas or similar clay before final distillation. 


UDEX EXTRACTION AND c 4 9E5 
BeT-X RECOVERY UNIT (Cont'd) : 


Redistillation of the product is accomplished in three 
columns in succession making pure benzene and toluene 
respectively as overhead products, a Cg aromatic fraction as 
overhead product and a Cg plus aromatics product off the 
bottom of the xylene column. 


The isomer distribution in the Cg aromatic fraction 
derived from petroleum stocks is approximately: 


Vol.% 


ethylbenzene 
p-xylene 
m=xy lene 
o-xylene 


The raffinate obtained from the extraction step is 
highly paraffinic and needs very little treatment before it 
ig sent to storage. It can be used as a low octane blencaing 
component, a jet fuel blending component, or a charge stock 
for an ethylene cracking process. 


_ rs») HYDEAL 


The Hydeal Process is a new process recently announced 
by Universal. This process is designed for the conversion of 
alkylbenzenes to benzene or alkylnaphthalenes to naphthalene. 


The Hydeal unit proposed for this scheme is designed 
to convert alkylnaphthalenes to naphthalene. Feedstock is 
derived from the Heavy Naphtha Platforming operation. The 
390-E.P.°F. Platformate fraction usually contains sufficient 
quantities of alkylnaphthalenes for economical conversion of 
these compounds into naphthalene. Also present in these 
feedstocks are some alkylbenzenes that are converted to 
benzene. The hydrogen source for this reaction is the net 
separator gas from the Heavy Naphtha Platforming operation. 


MEROX 


The UOP Merox Process is a fairly new process announced 
by Universal and is additional evidence of UOP's policy of pro- 
viding the refining industry with every means for a well-rounded, 
profitable manufacturing operation. This process provides a 
low cost operation fo treating gasoline and lower boiling 
fractions for removal cf wiercaptans, or sweetening heavier 
stocks by converting mercaptans to disulfides. 
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ADDENDUM 
An alternative scheme with respect to the base cac® 
considered in our study of April 13, 1962 is presented 
herewith. 


The alternate case included the following changes 
with respect to the base case: 


1. The Fluid Catalytic Cracking Process unit has 
been replaced by an Isomax Process unit. 


2. A hydrogen manufacturing plant has been added 
to satisry hydrogen requirements for the 
Isomax Process unit. 


The aromatics producing facilities have been 
increased in size. fdaditional charge will be 
gasoline from the Isomax Process unit. 


The came general statements and assumptions as pre- 
sented in the base case apply to this alternate case. 


Block flow diagram No. 76845-C shows the general 
processing scheme of the Isomax Case, The main considera- 
tions were to produce normal petroleum fuels that will 
meet general product specifications as well ag producing 
petrochemicals. 


Attached tables I through XXII show economic and 
technical information on this alternate case. 


The scheme presented indicates 2 fairly good return 
of common equity. It is estimated that a 60,000 B/D re- 
finery following this scheme can be built in Puerto Rico 
at a cost of about $68 million, including working capital 
and start-up expenses. This cost exceeds the base case 
cost by $11 million. However, the payouts in both cases 
are similar and the net earnings on equity in the Isomax 
Case are over $9 million above the base case in a 20-year 
period. 


The alternate case offers the following additional 
advantages: 


1) The Isomax Process is characterized by an 
inherent ability to process a widely diversi- 
fied range of charging stocks. Included in 
the list are not only the virgin stocks vary- 
ing in boiling range from kerosenes to heavy 
vacuum gas oils, but thermal and catalytic 
cycle stocks as well. 


In addition to versatility as regards charg- 
ing stock Isomax is a very flexible process. 
Never before have refiners had such control 
over maximizing gasoline production or con- 
versely middle distillate production. This 
is particularly important in order to meet 
changing market demands. 


Due to the flexibility of Isomax, product 
inventories can be reduced. 


The naphtha produced in an Isomax unit is an 
excellent feedstock for Platforming to produce 
high grade gasoline and/or aromatics. 


High quality middle distillates are produced 
with Isomax. 
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TABLE IL 
ESTIMATED DIRECT OPERATING COST 


BU U1 oe 


Kkefinery Labor 


Including Maintenance, Safety, Warehouse 
and Utilities 


. Tetraethyl Lead 


Cost @ 0.25¢/cc T.E.L. 


. Maintenance - Offsites and Process 


pel dendneneEeal 


. Laboratory and Miscl. 


a y Supplies 


Catalyst 


(a) Isomax catalyst @ 30 bbls/lb per stage 
@ $1.60/Lb 
(b) Platforming catalyst 
1. B-T-X Platformer - 50 bb1/1b 
2, Hvy.Naph.Platformer - 55 bbl/lb 
@ $3.45/lb net replacement 
(c) Unifining catalyst 
1. Naphtha Unifiner @ 200 bb1/1b 
@ $1.60/1b 
2. Distillate Unifiner @ 200 bb1/1b 
@ $1.05/1b 
(d) Hydeal catalyst @ 5 bb1/1b @ $1.00/1b 


Total Catalyst 


Chemicals and Inhibitor 


(a) Gasoline additives 
‘1. Sweetening agent 3 1bs/1000 bbls 
@ $1.00/1b A; 
2. Corrosion inhibitor, 6 1bs/1000 bbls 
@ 39¢/1b 
3.. Metal inhibitor l 1b/1000 bbis 
@ $1.00/ib 


(contd. ) 


a. sae 
TABLE II (contd. ) 
ESTIMATED DIRECT OPERATING COST 


veuicals and Inhibitor (contd. ) 


Corrosion inhibitor, ammonia, lime, amine, etc. 
@ 30¢/1b 

Water treating, $1.50 per day/1000 GPM Circ. 
Glycol @ 0.1 lb glycol/bbl of charge @ 17¢/lbd 
Clay @ 0.5 lb clay/bbl of aromatics @ $30/ton 


Total Chemicals 
Rasis) 


Isomax 5.5¢/bbl charge 
Platforming @ 5.5¢/bbl charge 
Unifining 
Naphtha Unifining - waiver 
Distillate Unifining @ 1.5¢/bdbl charge 
Hydeal @ 5% of naphthalen sale value and 
0.54¢/gal benzene 
(e) UDEX @ $250,000 amortized over 10 years 


Total Royalties 


Insurance 


Estimated @ 2.0% of process, offsites and 
5 
inventories 


Utilities 
Electricity @ 1.0¢/K"H 
Fuel * 


Cooling water @ 0.9¢/1000 gals once-through 
Steam @ 55.0¢/1000 lp 


Total Utilities 


Total Direct Operating Cost 


*Pitch used to supplement refinery gas. 
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TABLE III 
ESTIMATED UTILITIES 


Electricity 


Crude, Vacuum and Stabilizer Units 
Light Naphtha Unifining Unit 

Héavy Naphtha Unifining Unit 
Distillate Unifining Unit 

B-T-X Platforming Unit 

Heavy Naphtha Platforming Unit 
UDEX Unit 

Napathalene Hydeal Unit 

Isomax and Gas Concentration Units 
Visbreaking Unit 

Hydrogen Plant 


Subtotal 
Offsites and Miscellaneous 
Total 


Fuel ~ 


Crude, Vacuum and Stabilizer Units 
Light Naphtha Unifining Unit 

Heavy Naphtha Unifining Unit 
Distillete Unifining Unit 

B-T-X Pls :forming Unit 
Heavy Napntha Platforming Unit 
UDEX Unit 

Naphthalene Hydeal Unit 
Isomax and Gas Concentration Units 
Visbreaking Unit 

Hydrogen Plant 


Subtotal 
Boiler House 
Total 


BTU/Day required 42,140 x 108 BTU 


106 BTU/Hr 


-327 
~ 20 
~ 46 
~ 38 
-142 
-185 
are. 
- 94 
-170 
-104 
-4,50 


-1,590 
-166 


-1,756 


BTU/Day from fuel gas 18,720 x 10° BTU 
BTU/Day needed to be purchased 23,420 x 106 BTU 


Therefore 3,720 B/D pitch used to supplement refinery 
fuel gas. 


ee 
TABLE III (contd.) 


ESTIMATED UTILITIES 
Page 2 


Cooling “ater 


Crude, Vacuum and Stabilizer 
Light Naphtha Unifining Unit 
Heavy Naphtha Unifining Unit 
Distillate Unifining Unit 
B-T-X Platforming Unit 
Heavy Naphtha Platforming Unit 
UDEX Unit 

' Naphthalene Hydeal Unit 
Isomax and Gas Concentration Units 
Visbreaking Unit 
Hydrogen Plant 
Miscellaneous 


Total 59,410 


Steam 1,000 _ Lbs/Er 


Crude, Vacuum and Stabilizer -39.0 
Light Napntha Unifining Unit 

Heavy Naphtha Unifining Unit 

Dietillate Unifining Unit 

B-T-X Platforming Unit 

Heavy Naphtha Platforming Unit 

UDEX Unit 

Naphthalene Hydeal Unit 

Isomax and Gas Concentration Units 

Visbreaxing Unit 

Hydrogen Plant ” 
Miscellaneous -14.4 


Total 7 ~154,.0 
Visbreaker Steam Generator +19.0 
Boiler House ees #135.0 


Total #154.0 
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TABLE IV 


ee eal 


ESTIMATED PERSONNEL REQUIREMENTS 


Management 
Manager 
Acsistant Manager 
Process Superintendent ) 
Chief Engineer ) 
Mech.Superintendent ) 
Personnel Manager 
Chief Chemist 
Comptroller 
With above: 
Secretaries 
Total Management 


oO Office 


General Accounting Manager — ) 
Refinery Accounting Manager 
Oil Accounting Manager 
Material Accounting Manager 
Accounting Clerks 

Yield Accountant 

Billing Clerk 

Tanker Agent 

Payroll Clerk 

Shipping Clerk 

Purchasing Agent ) 

Office Service: - 
Receptionist/Telephone Operator 
Stenographers and Typists 

Total Office 


Ww WHHHENHRRE 


Slo 


Laboratory 


Chemists 
‘Knock Tester 
Podbielniak Operator 
Technicians 
Washers 
Samples 

Total 


. ee oy ey ery 


*5 day work week - 8 hours per day. 


RRA SECRETIN: AN MNS AN EO BERN : : 2 
ee aR SRE ur ee. : 
“ 7 ee LITERS eres erat oe SOR aR "se 
; SAIGON LCE ANE AES MBN ASIA ei ODMR TR AERA SEPNN nt 


TABLE IV (contd.) 
ESTIMATED PERSONKEL REQUIREMENTS 
Page 2 


Per Dey* 


Safety. 


Chief Safety Engineer 

Assistant Chief Safety Engineer 

Fireman and Safety Personnel 
Total 


Technical ‘end Economics - Case I - Case II 


Technical Superintendent ) 
Economics Superintendent ) 
Engineers 
Secretary 

Total 


YWarehouse 


Chtef Stcrekeeper 
Assistant 
Clerks 
Helpers 
Total 


First Aid 


Doctor 
Medical fssistant 
Nurses 

Total 


General ‘iorkers and Security 


Chief Watchman 
Shift Vatchman 
Porters 
Yardmen 


TABLE IV (contd. ) 


ESTIMATED PERSONNEL REQUIREMENTS 
Page 3 


“cance ONE RRNA EOD SAI ITS 


Maintenance 


Chief Mechanical Engineer 
Chief Civil Engineer 
Draftsmen 

Mechanical Foreman 
Pipefitters 
Pipefitters Helpers 
Welders — 

Welders Helpers 
Machinists 

Machinists Helpers 
‘Pump Mechanics 

Pump Mechanics Helpers 
Boi:er Makers 

Boiler Makers Helpers 
Chief Electrician 
Electricians 
Electrician Helpers 
Instrument Men 
Carpenters 

Carpenters Helpers 
Painters 

Painters Helpers 
Insulato> 

Bricklayers 
Bricklayers Helpers 
Mason 

Macon Helvers 

Truck Drivore 

Garege Mechanics, etc. 
Lator Foremen 
Laborers. 


Total 


1 
: 
i 
3 
2. 
2 
2 
L 
e 
2 
4 
4 
1 
3 
3 
6 
2 
2 
2 
2 
L 
i 
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ce ol ae 


Oil Movement 


Superintendent 
Assistant Superintender® 
Cargo Inspector 

Pumpers 

‘Pumpers Helpers 

Gaugeérs 

Dock Clerks 

Pumper's 

Pipe Fitters 

Pipe Fitters Helpers 
Truck’ Loaders 

Truck Loaders Helpers 
Oil Separator Operators 


i. i) 
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ooo 


Sn se ene 
; 


TABLE IV (contd. ) 


_ ESTIMATED PERSONNEL REQUIREMENTS 
Page & 


Operations 
Shift Foreman 


Crude, Vacuum and Stabilizer 


Senior Operator 
Board Man 
Helper 


Visbreaking Unit 


Senior Operator 
Board Man 
Helper 


Naphtha Unifiner - BTX Platformer-UDEX 
Senior Operator 


Board Man 
Helper 


Naphtha Uniriner - Platformer - Hydeal 
Senior Operator 
Board Man 
Helper 

Distillate Unifiner 


Senior Operator 
Helper , 


Isomax, Hydrogen Plant and Gas Concentration 
Senior Operator 
Board Man 
Helper 

Boiler House 


Senior Operator 
Water Treating and Pumping 


Treaters and Splitter 


Board Man 
Helper 


Total 


Per Shift 


1 
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TABLE V 
ESTIMATED PERSONNEL REQUIREMENTS AND COSTS 


Management 


Office 

Laboratory 

Safety 

Technical and Economics 
Warehouse 

First Aid 

General Workers and Security 
Maintenance 

Oil Movement 

Operations 


Total 
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TABLE VI 
ESTIMATED PROCESS INVESTMENT 


Material 
| and 
Process Units Labor Costs 


A STS ATED 


1. Crude Unit 


Including desalter, full corrosion 
protection and stabilizer $ 2,000,900 


Vacuum Unit 1,200,000 
Light Naphtha Unifining Unit 550,000 
Heavy Naphtha Unifining Unit 700, 000 
Distillate Unifining Unit 1, 200,000 
B-T-X Platforming Unit 1,809,000 
Heavy Naphtha Platforming Unit 2,250,000 
UDEX Unit 1,850,000 
Naphthalene Hydeal Unit 3,100,000 
Isomax and Gas Concentration Unit 6. 606. 000 
Visbreaking Unit 2,100,000 
Hydrogen Plant 2,750,000 


C3/C, Merox Unit 60, 000 
Process Units - Total M and L $26, 16C, 000 


Design, engineering, contractor's 
expense and overhead 5,340, 000 
+ Tote) $31, 500, 000 


Allowance for ocean freight, local Deve cre 
freight, unloading and hauling to site $ 2-360,000 


PROCESSING AND ECONOMIC DATA 
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TABLE VII 
ESTIMATED OFFSITES FACILITIES INVESTMENT 


Material 
and 
Utilities Labor 


Steam generating system 

Water treating facilities 

Fresh water supply 

Refinery iucl system 

Cooling water system 

Electric power system 
Compressed air system 

$ 3,100,000 

Service Facilities 


T.E.L. blending 

Fire fighting equipment 

Refinery flare and blowdown system 

Oil separation and retention pond 

Sewer system 

Telephone system 

Fencing and gates 

Roads and parking areas 

Truck load racks ‘ 

1,400, 000 

Buildings and Contents 800, 000 


Tankage and Accessories 


Tankage 
Tankage accessories 
Transfer pumps 
Yard piping 
10,000,000 


$15, 300,000 
Design, engineering, contractor's expense 
and overhead 3, 000, 000 


he $1.8, 300, 600 
Allowance for ocean freight, local freight 
unloading and hauling 2,300,000 


Not included in above estimates are the 
following: . 


Land 

Docks and wharfs 
Site preparation 
Piling if required 
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ESTIMATED INITIAL INVENTORY REQUIREMENTS 


Barrels 
1, 200,000 


Dollars 
2,820,000 


1. Charge ftocks 
Crude, 20 day inventory 


2. . Products 
Gasoline 
Premium, 25 days inventory 
Regular, 25 days inventory 
Benzene, 30 days inventory 
Toluene, 30 days inventory 
Cg Aromatics, 30 days inventory 
Raffinate, 25 days inventory 
Naphthalene, 30 days inventory 
fixed C3's, 15 days inventory 
Mixed Cy's, 15 days inventory 25,100 
No.2 Fuel Oil, 25 days inventory 425,000 
No.6 Fuel Oil, 25 days inventory 329,300 


Total 1,064, 280 


97, 850 
28,000 
31, 700 
33,100 
119, 500 
20, 500 
25,900 


427, 200 
1,056, 700 
352, 800 
239, 700 
208; 500 
482,900 
411, 500 
76, 800 
7, 400 
4.28, 700 
708,300 
&., 527, 500 


3. Catalyst Tnitial Loadins and a 
Spare Loading 
Isomax 


Pounds 


4. 


Naphtha 
Distilla 


Unifiners 
te Unifiner 


B-T-X Platformer 
Hvy. Naphtha Platformer. 


Hydeal 


a 


Total 


Spare Parts 


Total 


540, 600 
61,600 
4k, 500 
52,600 

108, 500 

125,600 


2,123,100 


865,000 
103, 400 

46,700 
286,700 
857,200 
125,600 


2,284,600 


1,250,090 
8,062, 100 
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PROCESSING AND. ECONCHIC DATA 
FOR A PEOPOSED PUERTO RICO REFINERY 
TABLE IX 


ESTIMATED STARTUP AND WORKING CAPITA 


Section 1 - Startup Capital 


A. Labor - 60 days supervision S. 267,20" 
30 days operating and training 72,400 


"B. Utilities - 30 days startup and training 407,250 


Total Startup Capital to 
Depreciable Capitalization &$ 746,850 


Section 2 - Working Capital 
A, Charge Stock - 20 days inventory $ 2,820,000 


B. Products - necessary inventory ,, 527,000 


C. Direct Operating Costs - 30 days 757,140 


Total Working Capital to Non- 
Depreciable Capitalization $ 8,104,640 


PROCESSING AND ECONOMIC DATA 
FOR A PROPOSED PUERTO RICO REFINERY 
TABLE X 
ESTIMATED TOTAL INVESTMENT 


Initial Catalyst and Chemical $ 3,534,600 
Leading and Spare Parts 


Process Investment 35,500,000 
Offsites Investment 20,600, 0CO 


Startup and Working Capitai 


(a) Depreciable 746,850 
(bo) Non-depreciable 8,104,140 


Total | | $ 68,485, 590 
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TABLE XI 
ESTIMATED GROSS MANUFACTURING MARGIN 


Products B/D $/Bbl 


Gasoline, Premium 3,914 4.979 


Regular ee 4.628 


Total 13,097 


Benzene 12.60 
Toluene ’ 7.5 
Cg Aromatics 6.30 
Raffinate 4.041 
Naphthalene (¢/Lb) a 
Mixed C3's 2.964 
Mixed Ci's {0 2.964 
No. 2 Fuel Oil 3.430 
No. 6 Fuel Oil 2.151 
Pitch 1.800 


Value of Production 


Charge 
Crude 60,000 ... 2.350 142 ,000 


Cost of Raw Material 141,000 
Gross Manufacturing Margin 84,665 
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TABLE XII 
ESTIMATED REFINERY CONSOLIDATED YIELDS 


Charge B/D Vol.% Los/Hr 
Tia Juana Medium Crude 60,000 100.0 780,046 


Refinery Yield 


1. Gasoline 
Lt.St.Run 
Ci,-390°F Platformate 


30, 243 


110, 382 


140,625 


fo) 
nw 
ee 
eee | 


nN 


Benzene 

Toluene 

C8 Aromatics 

Raffinate 

Naphthalene 

Mixed C3's 

Mixed Cy's 

No, 2 Fuel O11 
» No. 6 Fuel O11 

Pitch* 

Fuel Gas (F.0.E.) 


n nN 
. e * e * es e se @ e 
OOMWMFRROFORaRDA ® 


1 
1 
Ba 
1 
8 
p 
2 
2 
9 
8 
2 
5 


780,046 


ed 
oe) 
~. 
~~) 


*Includes 3,720 B/D pitch used to supplement refinery 
fuel gas. 


* 
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TABLE XIII 


ESTIMATED CR 


SromRRRESN ENRICH 


Charge 


-Tia Juana Medium 
Crude 


ields 

IBP - 165°F 
165-270°F 
270-4,50° F 
4,50-650° F 
650~1000° F 


Vac. Bottoms 


UDE UNIT YIELDS 


Vol.% 


B/D 


100.0 


Los/Hr 


780, 000 


17, 706 
54,288 
89, 544 
143,988 
193,674 
280, 800 


780,000 


Rear 
6.96 
11.48 
18.46 
24.83 
36.00 
100.00 
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TABLE XIV 
ESTIMATED VISBREAKING YIELD 


Charge ° AP B/D Vol.% Lbs/Hr Wt. % Lbs/Gal 
Vacuum Bottoms 8.6 19,080 109 9 °280,800 100.0 8.412 


Yields 


° e e e e 


0.22 
0.01- 
0.32 
0.13 
0.43 
0.41 
0.53 
0.63 
0.19 


© 
Nn 
Ww 


6.88 
Fuel 011,300 Cs &. 90.00 


@ 210°F 280,800 100,00 
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TABLE XV 
ESTIMATED ISOMAX YIELDS 


Charge © API 


Vacuum Gas Oi1 19.9 14,220 100.0 193,680 
H2 (Chemical) 6,585 


200, 265 


Yields 


2,905 
1,162 

1,162 

3, 680 

9. Gees 
58°19, 178 
.8 
.8 


FRrRrOOF 
© e ° e e rt e 
Y’MUONIORHAOW 


7 


80,377 
1,00-625° F 82,702 


Total 116.4 200,265 


bs 8 
48 
45.6 


le 5 
| tH oO 


fo) 
[@) 
es 
Pa 


Properties of Products 
me 5/06 = 7-008 F 


-2 Octane, Clear 80 56 
+3cc. a 79 
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TABLE XVI 


ern cael 


56.57 


8.93 
34.50 


100.90 $5,931 100.00 


C6 Persffins 

C7 Pevatfins 

Cg Paraffins 

C9 Paraffins 

Hethvi Ceclopentane 
Cyzichexsne 

C7 Hapnii "9 

Cé Naphthanee 

Co Naphthones 
Bensene 

pe ee 

CS Avomatics 
Ug+ Aromatics 


95,931 


PROCESSING AND ECCNOMIC DATA 


PROULI LN 


FOR A PROPOSED PUERTO RICO REFINERY 


FOR_A_ PROPOSED Fh 


TABLE XVII 


LETT! 


ESTIMATED UDEX YIELDS 


Charge 


Depentanized Platformate - See Table 
Estimated B-T-X Platforming Yields 


jelds 


Extract 


Platforming Yields, B/D Recovery Factors Recovered 
Benzene 390 386 
Toluene 1,202 1,058 
Cg Aromatics Lea? 1,104 


Raffinate 

t6 Pasaffins L,eo* 
C7 Paraffins 1,214 
Cg Paraffins 941 
Co+ Paraffins 327 
Methyl Cyclo- 

pentane 184 
Cyclohexane 26 
C7 Naphthenes 105 
Cg Naphthenes LL, 
Cg Naphthenes 26 
Benzene L 
Toluene 4h 
Cg Aromatics 123 
Cot tromatics 1,87 


General Properties of Raffinate 


F-] Clear 62.0 
F-I +3cc. 80.0 
RVP 3.5 


PROCESSING AND ECONCHMIC DATA 
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TABLE XVIII 


me ee 


ESTIMATED HEAVY NAPHTHA PLATFORMING YIELDS 


cee ca A A A 


Charge "eapr B/D Vol.@ Lbs/tr 


Unifined Virgin 

270-4,50° F bS.u 7,680 $7 ek 89, 507 
Unifined Visbrkr. 
270-4,00° F 50.2 94 704. 40,739 
Heavy lsomaxate 45.4 4,80 95.75: .55,94¢ 


45.8 13,425 100.00 


772. S47) 
C5's 765 5.70 
Hexanes+ 10,341 77.03 


11,878 88.48 156,208 


Deprop. Bottoms = C.+ Platformate 


B/D OAPI .>+ RVP 91.01, Pelejce. 
Total Bottoms 11,586 42.1 6.07 94.9 99.8 


Platformate Split 


: Los/Hr Wt. % Los /Gal 
390 E.P. Platf. 7 87,205 19.77 8.044 


137,589 100.00 6.786 
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TABLE XIX 


Cee 


ESTIMATED NAPHTHALENS HYDEAL YIELDS 


Charge * set B/D Vol.% Lb/Gal 
ivy. Platformate 100.0 ‘ £00. 2.044 


Ho(710 SCF/100/) y “ 


Yields 
Benzene 
Naphthalenes 4,2 .00 
Hvy. Aromatics 3.00 
Fuel Gas(methane) 32.78 
100.00 


‘Fuel Gas*- 2,640 bbl F.O.E. 
*Fuel gas containes components both from Hydeal 


operations and the heavy naphtna Platformer 
separator gas. | 


e 


O 


PROCESSING AND ECONCMIC DATA 
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ESTIMATED GAS CONCENTRATION UNIT YIELDS 


B-T-X 
Platf. Tsah’** Visbkr. Recovered 
Lbe/Hr Lbsyur Lbe/Hr BTU/Lb «= Lbs /Hr B/D 
23 - 28 
1,162 899 
= 365 
1,162 2 207 


2,890 3,680 


222 5,917 
51 ; 3,186 


— 


3,622 15,107 


Recovery Factors 


Fuel Gac: 860 bbl F.O.E. 
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TABLE XXI 
ESTIMATED GASOLINE POOL 


Components B/D Veli:@% Pei Ol. 
Lt. Sts Run 3,404 26.1 78.5 
C4-390°F Platformate 9,653 73.9 92.5 


13,057 100.0 88.4 


T.E.L. requirement to meet pool octane of 
95.7 = 1egee T. 8.1L, /Gal 


oe 
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TABLE XXII 
ESTIMATED H2 PRODUCTION AND CONSUMPTION 


Production 


B-T-X Platformer 9,020 ECF /Eb1 
Hvy. Nap. Platformer 13,380 SCF/Bbl 
Hydrogen Plant 


Consumption* 


Lt.Nap.Unifiner JD 3 SCF/Bbl 
Hvy..Nap.Unifiner SCF/Bbl 
No.2 F.0.Unifiner ; SCF/8bl 
Hydeal Unit SCF/Bb1l 
Isomax Unit B/ SCF/Bbl 


*Consumption includes chemical and solution losses. 


© 108CF/D 
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OVERSIZE FOLDOUT(S) FOUND HERE IN 
THE PRINTED EDITION OF THIS VOLUME 
ARE FOUND FOLLOWING THE LAST PAGE 
OF TEXT IN THIS MICROFICHE EDITION 


SEE FOLDOUT NO LZ 
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REPORT IN BRIEF REQUEST FOR OIL IMPORT ALLOCATION 


e 


‘CHAPTER I NEED FOR A PETROCHEMICAL INDUSTRY 
CHAPTER II CORE PLANT REQUIRED 


CHAPTER III SUPPORT OF THE COMMONWEALTH 


CHAPTER IV COMMERCIAL IMPLEMENTATION 


CHAPTER V ENGINEERING PLANNING 


CHAPTER VI FINANCIAL PLANNING 


APPENDIX 


REQUEST FOR OIL IMPORT ALLOCATION 


PUERTO RICO OIL & PETROCHEMICAL COMPANY 


San Juan, P.R. - New York, N.Y. 


June, 1963 


REPORT _IN_ BRIEF 


The purpose of this report is to outline the project for a petrochemical 
core industry as an essential part of the economic development of 
Puerto Rico, and to request an oi! import allocation to establish this 
new industry. 


e 


NEED FOR A PETROCHEMICAL INDUSTRY 


The economy of Puerto Rico will benefit by the establishment of a company 


whose express purpose is the development of a petrochemical industry. 


Recent industrial development on the Island has resulted in the employ- 
ment of primarily female labor. It is now urgent that new industry be 


directed towards the employment of male labor. 


This industry will be the means by which a critically depressed area will 


be transformed into a strong, economic community. 


A petrochemical industry will provide a major construction program; a 
major area development; an immediate petrochemical feed plant; and 
future petrochemical plants. This program is all based on continuing 
growth in this area of construction, operation, and new development ina 


continuing growth cycle, including support industries. 


ae 


A petrochemical industry will compensate for the lack of indigenous raw 


materials on the island and will revive interest by U.S. chemical 


companies in establishing subsidiaries in Puerto Rico. 


(See Chapter I) 


CORE PLANT REQUIRED 


The growth af a petrochemical industry depends upon a core plant to 
Supply petrochemicals and chemical feed Stocks. These products will 
compensate for the lack of natural resources and will provide raw 


materials for a petrochemical industry. 


From a practical standpoint and in order to be economic, the plant must 
also recover and market the residual petroleum products which will be 
quite substantial, particularly in the early stages of Operation, while 


additional petrochemical outlets are being developed. 


The core plant is not tv be a static Specific refinery or petrociemical 
plant, but a flexible petrochemical raw material feed plant which will 
continue to supply additional petrochemical raw materials as they can 


be used. 


The establishment of a core plant of this type is therefore the essential] 
first step in the establishment of a growing petrochemical industry in 


Puerto Rico. 


(See Chapter I) 


ACTION BY COMMONWEALTH OF PUERTO RICO 


To implement the establishment of this project, the Commonwealth of 


Puerto Rico has agreed to clear and provide land, housing facilities, 


S08 


necessary building permits, assistance for support industries, nort 


installation at Mayaguez, and other necessary related facilities. 


The Commonwealth has stated that this project is of the highest 
economic priority, should proceed with utmost dispatch, and has their 


full support. 


| (See Chapter III) 


COMMERC.iAL IMPLEMENTATION 


The purpose of the Puerto Rican Oil and Petrochemical Company is stated 


in the first paragraph of its charter, as follows: 


“The company is formed for the express purpose of developing 

a chemical and petrochem.'cal industry in Puerto Rico. It will 
design and build a refinery to produce, initially, sulfur, 
aromatic petrochemicals and petroleum products. This refinery 
will be the basis of and feed plant for the petrochemical industry 
@s it grows. The refinery wili be designed so that petro- 
chemical side streams can be withdrawn in the future. When 
these side streams are needed, the company wil! install the 
necessary additional facilities to purify them. The company will 
also promote additional chemical and petrochemical projects 
related tu the development of the petrochemical industry." 


Arrangements have been made with Pr..ilips Petroleum Company to supply 


crude oil and to market the petrochemical and related petroleum products. 


Sulfur will be marketed by PROPCO. 


Monsanto Chemical Company has identified its interest in a chemical 


feed stock of high wax content. 


Other petrochemical companies have expressed their interest in feed 
Stocks for different petrochemical end products. These will be pursued 


and developed as soon as an oil import allocation is authorized. 


A fueling station is planned for ships passing through the Mona Passage. 


This will be available to supply both commercial and military vessels. 


In addition to providing a core industry necessary for the basic economic 
growth and development of Puerto Rico, the Proposed company will place 
many American companies who wish to participate ina strong position to 


compete for world business. 


PROPCO also proposes to build a satellite plant adjacent to the core 


plant to produce lead antiknock additives. 


PROPCO dollar sales volume is expected to be 53% petrochemical! and 
“non-quota" petrochemical fuels initially. As satellite petrochemical] 
plants are built, the ratio of petrochemical sales will, of course, 


increase. 


(See Chapter IV) 


ENGINEERING PLANNING 


E 730% 
Universal Oil Products Company has made a site investigation and has 
worked up a preliminary set of plans for the refining of Venezuelan crude 


to produce aromatic petrochemicals and petroleum products. 


In order to be practical from an economic and marketing standpoint, 
these plans have been drawn up so the core plant will start up and 
operate with a minimum of difficulty, yet be so designed that side streams 


can be withdrawn for the separation and purification of petrochemicais as 


markets are developed or as they can be used by other companies for 


chemical feed stocks. 


These plans include both capital and operating cost estimates, site 
recommendations, personnel requirements, and an estimated net operating 
income.’ 


(See Chapter V) 


FINANCIAL PLANNING ~ 


On the basis of the Universal Oil Products Company's engineering 
_ investigation, representatives of E. M. Warburg Company and Kuhn Loeb 
have worked up a financial plan for this project. This plan provides for 


maximum participation by citizens of Puerto Rico. 


(See Chapter VI) 


- STATUS OF PROJECT F 1306 


Preliminary planning, selection of key personnel, and all other practical 
steps have been completed to initiate the project. Necessary 
assurances have been given to and received from the Commonwealth of 
Puerto Rico, and raw material supply and marketing arrangements have 


been made. 


Before the construction of the core plant can be contracted, it is 
necessary to establish that crude petroleum will be available for the use 
of the company. Under the proclamation of March 10, 1959, “adjusting 
and Regulating Imports of Crude Oil and its Principal Products into the 
United States," there was a finding that... 
“The Commonwealth of Puerto Rico largely depends on imported 
crude oil...and that...the adjustment of imports...should 
permit imports into Puerto Rico adequate for the purposes of local 
consumption, export to foreign areas; and limited shipment of 


finished products to the Continental United States." 


Por reasons previously outlined, the need of a petrochemical industry for 
the Commonwealth has been given top pricrity in the economic develop- 


ment program. 


The project needs only a license to import crude oil as raw material for 


its core plant to become a reality. 


REQUEST FOR ALLOCATION ee a, 
BE 1507 


A request for the allocation of 60,000 barrels per day of crude oil under 


the import quota allowance is hereby respectfully requested in order to 


proceed with this project for the establishment of a petrochemical industry 


in Puerto Rico. 


CHAPTER I 


NEED FOR PETROCHEMICAL INDUSTRY 


Until recently the growth of the chemical industry in Puerto Rico has 
progressed rapidly. This progress has been remarkable because of the 
lack of natural resources on the island. A start has been made in 
petrochemicals by Union Carbide Caribe and Caribe Nitrogen with the 


manufacture of ethylene glycol and ammonia respectively. 


_ However, recent plans for additional petrochemical plants have been 
either postponed or abandoned, and it is apparent that raw materials 


not otherwise available must be imported and extracted frum petroleum. 


The natural resources of Puerto Rico have been investigated* and found 
to be practically non-existant, except for sand, limestone, salt water, 
fresh water and sunshine. With fertile soil and fertilizer, sugar and 
its products are produced. This means the available raw materials for 
a chemical industry are sand, limestone, salt and Sugar. Other 
materials must be imported or extracted from petroleum by a petro- 


chemical industry. 


The products which can be extracted from petroleum when combined 


with the products which can be produced from the other raw materials 


can form the basis of a thriving and continually growing chemical and 


petrochemical community. 


Recent industrial development on the island has been primarily in i 
industries requiring female employment. Male employment has in- 
creased to some degree, but unemployment among men is still over 
10%. Many of the unemployed are high school graduates who are 


ready and willing, but unable to find work. 


The chemical and petrochemical industries are among the most rapidly 
growing industries today primarily denier male labor. The petro- 
chemical industry is growing faster than the balance of the chemical 
industry and is accounting for the majority of the new investment in 

the chemical industry. In the period 1959 through 1961 approximately 

$3 billion was spent by the chemical industry for new plant construction. 


Of this, 61.4% was for petrochemical plants, 12.9% related to petro- 


chemicals, and only 25.7% was for non-petrochemical construction. 


In 1955 petrochemical production amounted to approximately 15 million 


tons, and in 1965 it is estimated to be over 40 million tons. 


Concurrent with the establishment and growth of such an industrial 
community will be the redevelopment of a critically depressed area, 


the employment of male labor, and the establishment of support industries 


in related fields. This activity will require a continuing need for 


construction labor as well as predominantly male operating labor as each 


' facility is completed. 


ay aS 


The establishment of substantial communities, based upon support industry 
in the forms of machine shops, pipe shops, metal fabricating and welding 
shops, and electrical repair shops will also all result in increased male 


employment. 


The need for a petrochemical industry in Puerto Rico is expressed ina 


report dated September, 1961, by the Commonwealth of Puerto Rico Office 


of Economic Research, entitled "The Chemical and Allied Products Industry 


in Puerto Rico"** and quoted in part below: 


“There are several reasons why great importance is attached 
to the need for an expanding petrochemical industry... 


1. A local petrochemical industry could substantially compensate 
for the island's lack of indigenous raw materials. 


2. The industry affords permanent employment at relatively high 
wages, 


The industry offers predominantly male employment; an offset to 
the fact that new employment opportunities generated by our 
development program to date have been largeiy female jobs (60%). 
Because of the magnitude of petrochemical projects, a sub- 
stantial volume of constructive employment and income is 
generated in the adjoining areas.” 
When this report was written, the following chemical and petrochemical 
projects were contemplated: 
Polyethylene by Union Carbide Caribe 
Naphthalene by Commonwealth Oil 
Phthalic Anhydride by Stepan Chemical 


Chlorine & Caustic Soda by Morton Chemicals 


These projects have all been either postponed or abandoned. 


have been carried out elsewhere. 


Other petrochemical projects recently abandoned or postponed are 
listed below: 


Polyethylene by U.S.I., Chemical Division of 
National Distillers 


Lead Antiknock Plant by Stepan Chemical 


e 


‘These projects may be revived by these same companies or by others 
if a petrochemical industry is established to provide feed stocks and/or 


markets for them. 


New opportunities are constantly arising. As for example, the Puerto 
Rico Chemical Company has just announced plans for a 5,000,000 

pound per year phthalic anhydride plant. Representatives of this company 
have told us that the feed stock they require is not available in Puerto 
Rico and that they must import their requirements. The feed stock they 
require is one of the petrochemicals we intend to manufacture in more 


than adequate quantity for their requirements. 


‘The potential petrochemical complex is shown by a series of charts 


(No. 1 through 10) prepared by the Ralph M. Parsons Engineering 


Company. Chart 1 shows the primary products (petrochemical inter- 


mediates) which can be made and is the index to the other nine charts. 


Ee Tei2 
- On Chart 1 the top six primum » oducts can be made from either 
petroleum or natural gas; the lower products can be made only from 


petroleum. 


_ The company intends to make the petrochemical products which can be 
made only from petroleum at first. These are the aromatics cad the 


products which can be made from them are shown in Charts 8, 9, and 10. 


The end products will eventually range from insecticides, herbicides, 
and solvents from the chlorinated hydrocarbons to synthetic fibers and 
film of the "Nylon," "Dacron," and "Mylar" type. The former will 
supply agricultural and dry cleaning industries and can be further 
processed chemically to make other chemicals such as Freon, which is 
used extensively in air-conditioning systems and as an aerosol 
propellent. The latter is only representative of one of the types of 
products swisha — be made. Nylon is the best material for commercial 
- fish nets which could be manufactured for export and to supply the 


fishing vessels which supply the islands canneries. The list of possible 


products is beyond the scope of this report, and several volumes would 


be required for a complete listing of all possible future outlets. 
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CHAPTER II 


CORE PLANT 


The first step in the development of a petrochemical industry is to 
establish a core plant to provide feed stocks and petrochemicals for 
the prospective petrochemical plants. The latter would be essentially 


satellites around the core plant which will extract and purify each raw 


material for each respective satellite plant. 


Obviously, the entire complex of core plant and satellites cannot be 
established at once, but must be developed over a period of time. 
The question of where and how to start on a practical basis is thus 


presented. 


A core plant {s proposed to refine crude oil to produce sulfur, aromatic 
petrochemicals, chemical feed stocks, and residual petroleum products. 
This plant would be designed in such a manner that side streams can 

be withdrawn and additional petrochemicals and chemical feed stocks 
separated and purified as soon as markets can be developed or agree- 
ments reached for satellite plants. In this way the quantity of petro- 
chemicals will increase and the petroleum fuels will decrease as the 


petrochemical industry grows. 


Some LPG will also be made, and the balance of the products will be 


made as soon as demand can be developed, 


Sulfur is not normally considered a petrochemical because it usually 
occurs naturally and is one of the basic chemical building blocks, 
However, because of no known deposits in Puerto Rico, sulfur is now 
imported. Since crude Oil contains smal] amounts of sulfur, a sulfur 


recovery unit is planned as part of the core refinery, 


Salt recovered from the ocean by solar evaporation is available from 


both the southwestern Part of Puerto Rico and | from other nearby islands. 
Salt is the raw materia] required for two other basic chemicals: chlorine 


and caustic soda. 


It is expected that a chlorine and caustic soda plant will be built as 
S0on as the plans for the core plant are announced. Chlorination and 
‘sulfonation of petroleum products Plays a large part in the petrochemical 
industry and, together with existing requirements for chlorine, caustic 
soda and sulfuric acid, will certainly create sufficient demand for the 


establishment of these basic chemical industries, 


The key then to a chemical and petrochemical industry in Puerto Rico is 
@ core plant which is established for the express purpose of extracting 
chemicals, chemical feed Stocks, petrochemicals, fuels and Other 


Petroleum products from crude oil, This plant is not just another refinery, 


® doar 


but a plant which is the first step in the development of a petrochemical 


industry and which is Part of a company which is committed to a policy 
of continuing its effo:. in the growth of a chemical and petrochemical] 


industry for Puerto Rico. 
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CHAPTER ITI e 1529 


SUPPORT OF THE COMMONWEALTH 


In August, 1961, after an extensive survey of the chemical industry in 
ee Rico, the Economic Development Administration of the Common- 
wealth made it known to representatives of the company that a core plant 
for a petrochemical industry was sorely needed to provide raw materials 
otherwise not available for that industry, . Representatives of js 
have made this known to the Department of the Interior. They have 
Started construction of Port facilities in Mayaguez, They have agreed 
to clear and provide land for the core Plant and set aside other land 
nearby for the Satellite plants, They have agreed to provide housing, 


toads, and to redevelop a Critically depressed area. They have agreed 


to assist support industries to Provide services for the core plant and 


“satellite Plants. In essence, they have agreed to Provide or assist in 


all items other than those facilities to be used solely by the core plant. 


The Commonwealth has described the Project for the establishment ofa 
core plant fist @ petrochemical] industry "as of the highest economic 


importance, "and has requested that it move ahead “with dispatch," 


CHAPTER IV 


COMMERCIAL IMPLEMENTATI('N 


The Puerto Rico Oil & Petrochemical Company (PROPCO) has been 
incorporated in the Commonwealth of Puerto Rico by both Puerto bate 
and United States parties for the express purpose of building a core 
plant for the development of a petrochemical industry. Its intent in this 
regard is contained in the first paragraph of its charter, as follows: 


“The company is formed for the express purpose of developing 
a chemical and petrochemical industry in Puerto Rico. It 

will design and build a refinery to produce, initially, sulfur, 
aromatic petrochemicals and petroleum products. This refinery 
will be the basis of and feed plant for the petrochemical 
industry as it grows. The refinery will be designed so that 
petrochemical side streams can be withdrawn in the future. 
When these side streams are needed, the company will install 
the necessary additional facilities to purify them. The company 
will also promote additional chemical and petrochemical 
projects related to the development of the petrochemical 
industry." 


In the event that any particular petrochemical feed stock cannot be 


produced economically, the company has agreed to produce any such 


petrochemical feed stock on a quasi-public utility basis. 


Directors of PROPCO include qualified and interested parties in both 


Puerto Rico and the United States. 
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Both the officers and operating pers »nnel of PROPCO have been selected 
on the basis of their proven nerformance in the chemical, petrochemical, 
petroleum and engineering and construction industries. Resume's of the 


Directors and Officers are attachéd hereto. 


For the core plant to be economic and practical, raw material supply and 


marketing arrangements must be made. 


x 


Phillips Petroleur ipany has agreed to supply crude and to market all 
petrochemicals and petroleum products not consumed by the petrochemical 
industry (See letter attached). Sulfur will be marketed by the company, 
probably to Caribe Nitrogen Company who now imports about three times 


the sulfur capacity of the core plant. 


Monsanto Chemical Company has identified its interest in using 15,000 to 
20,000 bbl/day of a 30% wa»: distillate cut if the company can meet its 


requirements as to quality and time (See letter attached). 


Discussions have been held with Mobil Chemical, U.S.I., Division of 


National Distillers, Celanese Corporation, and Allied Chemical. These 


companies have asked to be kept informed of developments and would like 


to give serious consideration to building petrochemical plants in Puerto 


Rico if a core plant is built. 
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The core plant will necessari! 


Y produce petroleum fuels. To assist in 


-, 4 fueling stationis planned 


This station is planned for 


both commercial anc ..S. Naval vessels, and for tanker shipments of 


military fuels. 


Captain O. W. Stafford SC USN Director, Purchase Division, reported at 


the September 21, 1962, meeting of the National Petroleum Refiners 


Association that $300 million is spent annually by the U.S. Navy for 


overseas fuels. At this same meeting, Col. R. W. Beer, USAF, Director, 


Planning and Comptroller Division, submitted en excellent series of charts 


showing details of military procurement which Showed the Caribbean to be 
the largest Singie source of military tanker cargoes. Details of the reports 
at this meeting are attached. 


he core plant is built, the company will consider building a tetraethy] 


lead antiknock plant large enough to Supply all the antiknock requirements 


, ‘ of Puerto Rico. Imports were over 4 million pounds in 1960* fe> the two 


existing refineries. The core plant would use an additional 1 million 


Pounds which would make a 5 million pound antiknock plant practical. 


*From data received from the Economic Development Administration of 


the Commonwealth of Puerto Rico. 


Initial sales volume is expected to be slightly over 50% petrochemical 
and “non-quota" petroleum fuels and Slightly under 50% petroleum fuels 
which may be imported into the continental United States. As satellite 
petrochemical plants are built petrochemical sales will, of course, 
increase. A breakdown of the initial sales forecast is as follows: 

Wax feed stock 30% (gross) 10% Net 


Other petrochemicals 18% 


Fuels to Military & Mona Passage vessels” 25% 


Fuels to be shipped to continental U.S.A. 47% 


Total = 100% 


~ 


PHILLIPS PETROLEUM COMPANY 


BAMTLESWMILLE, OKLAHOMA 


November 13, 1962 


BYANLEY LZAMNEO 
PRES'OENT 


Prudential Oi! Corporation 
21 West Putnam 
- Greenwich, Connecticut 


Attn: Mr. N. M, Shippee, Chairman 


Gentlemen: 


In connection with the Puerto Rico Oil and Petrochemical Company's 
petrochemical complex to be built in Puerto Rico, Phillips Petroleum Company 
is prepared to: 


- 1 = Furnish 30,000 to 60,000 borrels per day of crude oil for charge stock; 


2 - Purchase the refined petroleum products not consumed in the petro- 
chemical operations; 


3 - Counsel with you and assist, if you wish, in the design ond construction 
and operation of the proposed facilities. 


Whenever you desire, we shall be glad to have our representative work with 
you to negotiate and complete contracts. 


Very truly yours, 


MONSANTO CHEMICAL COMPANY 


Hyrpxrocansune Division 


800 Noxtr Lumnaucn BourevarD 
St.Louis 66, Missoni 


November 19, 1962 


Mr. E. J. Willey 
Prudential 011 Corporation 
21 West Putnam Avenue 
Greenwich, Connecticut 


Dear Mr. Willey: ‘ 
Your letter of November 12 has been received, 


We do have a potential requirement for a waxy feed- 
Stock for petrochemical manufacture. However, this 
material will be utilized in our pending project 
only if: 


Price within specified limits 
Availability clearly determined 
within next few months. 


2) Quality satisfactory 
2 
Se 


If these conditions cannot be met, our project will 
move in a completely different manner, involving dif- 
ferent raw materials, 


The desired waxy feedstock should: 


Contain 30% wax 
Be as low in sulfur as possible 
. Pass a final evaluation in our process. 


a 
bd 
Cc 


a 


| Be a 600-900°F. vacuum distillate 


If successful in "putting together” an Operation based 
on such a feed, 15,000-20,000 bbl./day of the distillate 
would be required, 


Mr. E. J. Willey 
November 19, 1962 
Page 2 


We would certainly be interested in evaluating a 
Sample of any proposed raw material. If whole crude 
is furnished, a five-gallon quantity would be needed; 
if 600-900°F, cut can be supplied (this is more de- 
Sirable), one-gallon would be sufficient. In either 
event, sample should be shipped to: 


‘Dr. B. Diy Wiussians 
Monsanto Chemical Company 
Texas City, Texas 


We should receive several weeks' advance notice on 
any shipments. 


Your interest in working with us is appreciated; of 
particular interest is your statement that our pricing 
requirement can be met. We will look forward to hearing 
from you further. 


Sincerely, 


L Onin Lyi : 


Norman J. wis 
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The statements herein do not reflect the official position of the National Petroleum Refiners Associ- 
ation waleess specificaily approved by the Board of Directors. The NPRA does not restrict the pub- 
Heation of this paper. However, the NPRA does recommend that approval be obtained from the author 
before the paper is published by any trade journal, The mame, location and date of the NPRA meet- 
img at which the paper was presented should be included in the published article. Additional copies 
of thie paper are available to members of NPRA at a0 additional charge. 


PROCUREMEIIT OF SERVICES 
by 
Colonel S. oO. Benner, USAF 


ce INTRODUCTION 
el 


In addition to buyi 
Defense Petroleum Supply 
these services on behalf and Air Force, 
throughout the world. j linistering some 
Slide 1) the chart Shows the concentration of the 118 contr 
States. I'11 show you the overseas locations later. 


grams cover severa] 'ifferent types of Services. They include 
government -owned terminals; commercial Storage services; drum 
and container filling; laboratory testing; re-refining; aircraft refueling; and 
miscellaneous Services, such as the blending of anti-icing additive into governmen 
owned jet fuel. 


GOVERNMENT -OWNED TERMINALS 
a  ERMIMALS 


terminals owned 
for 12 months, 
contracts are 
e from 100,0 
1, Rhode Island. 
In operat 
to receiving, 
| keeping and ma 


Pays some $609,000 


r this Program; 
ntly divided 
among only 4 companies, 


bas gl COMMERCTAL TERMINALS 
fan Sat at 


ie E 1340 


services in commercially-ownei bulx terminals. (flash slide 3) This chart 

shows the location of the eleven commercial terminals contracted for on behalf 

of the Navy. (flash chart 4&4’ the dots on this chart represent the 24 single year 
Storage contracts for the Air Force, on a later chart six terminals for the Army 
will be shown. 


Under many of these commercial storage contracts, the government uses only 
one or two storage tanks, while under others we occupy the whole terminal. The 
_ Bovernment is quite flexible as to the specifications of tanks provided under 


commercial storage contracts. 


In furnishing storage services, she contractor provides the required storage, 
and also handles the government-owned product as it enters and leaves the terminal. 
Terminal personnel are required to operate the storage being used by the government 
in much the same manner as the operations required in the government-owned terminals 
I mentioned earlier. 


We let these contracts by nego: 
participate. Prices vary consideresiy 
terminal, the complexity of its opera: 
available in the area. 


ation,-and any company, large or small, may 
» depending on the size and location of the 
ion, ancillary operations, and the competition 


Though these contracts are initially let for just a 12 month period, most 
contain unilateral government options to renew the services for several succeeding 
one year periods. The procurement regulations prohihit contracts of this type for 
more than one year's duration. 


Competition in this program is restricted geOgraphically, since the Military 
service requiring the storage specified the area in which the terminal must be 
located. Often there is good competition; often not. At one location I visited 
recently nearly a dozen different comzanies had existing storage available. In 
many areas, however, we have had to loox hard for suppliers. 


There are presently 28 companies providing single year commercial storage 
services for the government. Thougn there are over 100 firms on cur mailing lists 
for all locations, in most areas the iixely suppliers are very few. 


Most of our single year commercial Storage contracts are for the use of 
existing storage. Occasionally, however, we have a requirement in an area where 
there is not sufficient existing stcrase. Then, in order for the contractor to 
perform the services necessary in providing storage for the government, he mist 
first build the tanks. Although the contract calls for storage services only, 
we recognize in the negotiations the contractor's costs of construction. Of our 
4l single year commercial storage contracts, 6 have some element of construction 
costs included in their service charges. 


IV. MULTI-YEAR COMMERCIAL STORAGE 


We have eight milti-year commercial storage contracts. These are the result 
of requirements for storage in areas where there was no existing storage and where 
no commercial requirements for petroleum storege were foreseen. Because of the 
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poor prospects for future commercial business, industry was reluctant to build 
terminals with only a one year guarantee of government use. On the other hand, 
the government did not desire to bear the entire construction cost in one year. 
Consequently, we secured legislation permitting firm contracts up to 5 years, 
provided the storage facility to be constructed met certain criteria on dispersal 
and hardening. 


As shown on the chart, marked by diamonds, mainly across the Canadian border, 
there are 8 of these contracts presently in operation. The 8 terminals range in 
size from 90,000 barrels to 1,000,009 barrels. At present we know of no new require 
ments for services of this tyre. 


5) The dots on this chart show the commercial storage sites 
As indicated by the "D's", at some of these sites, there is also 
rvices. We have 10 drumming contracts: 8 
Thé contracts are for one-year, usually, 
with government options to renew for several Succeeding years. 


nt product, Storing t i S°vernment- 
furnished transportation. mment to 
pay for each of these servi 


For instance, for each drum handled we might pay to receive it, so much a 
month to store it, and so mich to fill it and load it for shipment. 


Eight companies Presently are providing these services for the government. 
Although more than 70 firms have indicated an interest in this program and are 
on our mail hic factors sometimes result in little competition 

drumming is desired in coastal locations. 


LABORATORY TESTING 
a ENG 


(Flash Slide 6) We also procure laboratory testing services at commercially- 
owned labs for the Air Force. As indicated by the chart, we presently have contracts 
in the U.S. at 29 labs. These contracts are very small monetarily. They are let 
Once @ year by formal advertising. : 


Under these contracts, the labs perform all sorts of tests and sample analyses 
Om government petroleum Products. Some contracts provide for as many as 4D differ. 
ent tests. The contractor is paid for each test performed. 


16 different firms present] with the center. 
These firms vary in size from the major oil] 
companies. Our invitations fo Even with this 
number of interested firms, adequate responses 
to the testing IFB. This ye 


= 3583 


RE-REFIUING 


A very small program is for the re-refining of government-owned used aircraft. 
engine oll. This is primarily an Air Force program. The contracts are let by 
formal advertising and are re-advertisei yearly. Under these contracts, the 
contractor re-refines used aircraft engine oil to produce grade 1100 lube oil. 

The services required of the contractor all take place at his refinery. There he 
receives used oil from government transportation, stores it in bulk storage tanks, 
and later re-refines it for distribution back into government petroleum stocks. 

We presently have only 3 contracts for these services as shown on the chart by 
the dots. Of the 25 known suppliers cf this service, only 5 are active bidders. 
We would especially like to interest other companies since the Air Force's re- 
refining requirements, like the lab ones, are never completely met. 


VII. AIRCRAFT REFUELING 


(Flash slide 7) Still another of thé services we contract for is aircraft 
refueling for the Navy. As shown on the chart, there are 25 Naval air stations 
across the country which have private industry refueling its aircraft. These 
contracts are generally for a 12 month period, although we stagger awards 
throyghout the year. These contracts are totally reserved for small business. 
They are let by formal advertising. 


The contracts call for the contractor, using its own tank trucks and 
Personnel, to fill its trucks at the station fuel depot, transport the 
government fue] alongside the aircraft in the refueling areas, and, as required, 
to defuel aircraft, all as directed by the station commanding officer. This 
is a 24 hour a day, 7 day a week operation. The contractor is paid basically by 
the month for these services. Presently, there are about 16 companies actively 
bidding for contracts in the program. All 25 contracts are held by 10 companies. 
In some locations there is still little competition. 


VIII. OVERSE4S 


(Flash slide 8) We also have 22 contracts for services to be performed over- 
seas, as shown on the chart. The services provided by these contracts are mostly 
| Of the same types as those performed in the States; that is: commercial storage, 

drumming, and laboratory testing. The contracts are let through negotiation. 


Some of the overseas contracts are unusual. For example, we presently have 
several contracts calling for the injection of anti-icing additive into existing 
stocks of Air Force jet fuel. 

Under these contracts, the contractor provides the additive, men, and 
machinery necessary to inject a specified amount of additive into the fuel. 


CONCLUSION 


I should point out that our goal is to provide the armed forces with good 
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petroleum services at low cost. We've found that the best method of doing this 

is through competition. We welcome proposals from companies having a capability to 
perform any of the services I've described. The Army, Navy, and Air Force develop 
their own requirements. We will be glad to sound them out on any proposal from 
any company. We welcome letters of inquiry or visits to our offices on any matter 
concerning these programs. Many firms which began doing business with us in only 
one program are now participating in 3 or 4. 


So, if your company is doing business with us now, make sure you're receiv- 
ing solicitations for all our programs you are interested in. If you're not 
doing business with us or drop in for more information on our programs and to 
get on cur bidder's mailing list. 


~ 


ae 
4 


62 CN: yA ORES I TE EE A 3 I 2 I I EE: I RN AO 5 AN A hh NET OE: TES: ER CCREEIIN: 8 Et SO RN 5 AP I 8 A A Nt OR eR. 


© Terminal Services 
W Whartage 


@ Storage Contracts 


2 Sremmiag 


@ | Yee Sterego\ 


Contracts 
D> Moti. Your 
BD Brvmming 


SERVICE CONTRACTS - WORLD-WIDE 
EXCLUDES U.S. MAINIAND AND ALASKA 


LFCAL ASPECTS OF DPSC CONTRACTS 


bs FE 1345 


C. F. Pollock 


I will briefly discuss iwo subjects: the first being the Comptroller 
General‘s decision of last November concerning the small business set-aside 
program in jet fuel procurement: the second being the long range impact of 
government's contract terms upon industry standards. 


SMA?” BUSINESS 


Last November 17th, in response to a formal protest, the comptroller 
General rendered an opinion as to the legality of certain aspects of our small 
business set-aside procedures for jet fuel procurement. 

» 

The Comptroller General considered three basic questions: First, whether 
partial set-asides were legally authorized by Congress. 


the propriety of such awards ; 
was legally authorized. 


The Comptroller General answered the three questions as follows: 


On the first question, which was whether or not partial set-asides were 
legal, the Comptroller General said that the "Congress, by enacting section 
15 of the small business act, has authorized the negotiation of partial set-asides 
for small business subsequent to the unrestricted formally advertised portion of 
@ procurement." Hence, he confirmed his previeis decisions and held that partial 
set-asides were legally authorized by the congress. : 


To the second question, the Comptroller General devoted 8 pages of his opinion. 
It is difficult to concisely brief that much material and not run afoul of pessible 
different interpretations which some of you may have already made. So, Please 


forgive me for slight differences which may be occasioned only by my efforts to be 
brief. 


The second question was whether the specific set-asides in issue were awarded 
at prices higher than otherwise available, and, if so, the propriety of such awards. 


Basically the Comptroller General held that the formula being used by DPSC 
in determining set-aside award prices was in accordance with past Comptroller: 
General decisions and in conformity with authority granted to DPSC by the departrent 
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of Defense. He saia, "we do not object to tire formula...so long as the total’ cost. 
would not exceed what it would have been absent a set-aside." Eowever, although 
he did not cbject to the formila. used, in this case he found that the speciric 
aweris were not computed in strict accordance with the forma and that "the 

price at which’ awards were maje... is in excess of the price agreed to be paid,” 
-+:On the nonset-aside portion, and, in his opinion "a downward adjustment in 
price with”... the two concerns awarded the set-aside "would be appropriate." 

<n other werds, he dia not question the formula for determining set-aside prices 
but he did question the Propriety of the prices in that particular instance 

because he felt thst the formula hei technicaily not been properly applied. 


It is unlikely thst the same factual situation will again occur under the 
new set-aside procedures now being used by the defense petroleum Supply center. 


The third question. you vill recall, was whether the "floating set-aside" 
principle was legally authorizei. On thet third question, the Comptroller 
General seid thet the "floating sset-asige" violated the rules of formal advertise- 
ment in thet it did not define, with sufficient certainty, the quantities available 
under each item for formal competitive bidding. Further, the Comptroller felt 
that DPSC hac used the “floating set-aside" long enough to have acquired needed 
information on where and how large to. make specific set-asides on an item by item ba 


AS @ result, the DPSC now uses an entirely different structure in designat- 
ing set-asides. We now dezignate a certain quantity of various tiexs as set- 
aside for small business. Bence on each item, the nonrestricted portion and the 
vet-aside; or restricted, proticn are fixed at the time the solicitation is for- 
wardei to industry. 


You will recall that our Jet fuel solicitation each six months had been 
running in the neighborhood of LO to 4k million barrels and that approximately 
4 to 6 million barrels Was set-aside. Actual awards to smal) business under 
the set-aside had been approximeteliy - to 5 million barrels. And the total of 
the nonrestricted and sét-asize awards to small business was approximately 9 
to 10 million berrels. 


It is difficult to compere results under the new Set-aside procedures with 
results under the old floating set-aside because Our procurement requirements 
for jet fuel have increased and are ncw approximately 50 to 55 million barrels 
each six month. Under the new procedures we have found it necessary to increase 
the total quantity set-aside for small business from 
11 million barrel:. Of the 1l million barrel set small business has 
eccepted set-aside awards of appr This is a considerable 
increase over the & t 
However, 


all jet 
The pattern 
he amount awarded on the nonset-aside portion has decreased 
and the amount awarded On the set.-aside portion has increased a like amount with 
the result that the total awards of jet fuel to small business have remained 
essentially the same. 


Notwithstanding that it has been necessary to inciease the quantity set 
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aside to retain the same Proportion of awards to small business, and, notwith- 
standing that the new procedure has placed an additional administrative work- 
load on DPSC,:ail present indications are that the general purpose and intent 
of the small business act are being as well carried out under the new procedure 
as was originally Successfully developed under the floating set-aside procedure. 


IMPACT ON CONTRACT TERMS 


The second item I would like te discuss is the impact of the terms cf our 
contracts upon industry. 


You are familiar with the impact which government specifications have on the 
type and quality of commercial product and on industry standards in general. 


Government Specifications in time tend to become industry standards. For the most 


part, this has been good for the industry when considered collectively. However, 
with the passage of time, individual companies within the industry have found it 
advisable’ to specifically interest themselves in the continuing development of 
government specifications. 


» Of course, 
province 
which are required by s xecutive order are 
essentially sacrosanct and mist be included in our contracts whether or not we 
like them or need them. There are, however, a number of Clauses which are within 
our authority to amend: such as those concerning delivery, inspection, acceptance 
and invoicing. 


Sul in doing so. 


From what I hear, the industry is accepting, as its Standards, some of the 
terms expressed in our government contracts. I think this trend will continue 
because our contracts touch the industry and, hence, become 

this is good. However, 
ly in their early stages: time 


I am suggesti 
‘contract terms. h your 
even heard some 

the fellow who came up 


' Yet, the same 
in our contract. ge 
Our contracts pro 
_ the ship's perman 
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at.the suppliers’ shore tanks and that inspection may be at still another points. 
In other words, “delivery” involves three different locations and three different 
points in time. What happens if there is a pipeline break between the shore tank 
and the ship's permanent hose connection? Could we, @S a practical matter, de- 
signate one point for acceptance, measurement and passage of title? If we can, 
should we? 


These questicns and many, many others are involved in our contract general 
provisions. The answers we adopt have a long range impact on the industry. How 
can you and we get at the problem? 


My suggestion is that you or members of your companies carefully and period- 
ically review our contract terms and, from time to time, forward to us your comments 
and recommendations. I cannot guarantee that we will adopt any of your recomenda- 
tions. It is even probable that industry comments, on any given concept, will 
vary from all black to all white. Naturally, we intend to adopt only that which 
is in the best interests of the government. Hcewever, there is a large area of 
common interest, and, the ideas you express on one subject may plant the seed 
of solution to that problem or to a problem on another subject. Without an 
expression of industry opinion we navigate to some extent in the dark. 


In any event, I want you to understand that the Defense Petroleum Supply 
Center encourages industry comments on our contract provisions end that all 
comments will be carefully considered. One note of caution: the time to comment 
is before or after you submit a bid. We frown on camments submitted with your 
bids, and, as many of you may have regretfully learned, we are required to reject 
such bids as nconresponsive. 


QPENING REMARKS 


by 


Colonel Leon Stann, USAF 


On behalf of Admiral Becknell and the Defense Petroleum Supply Center, I wish 
to express our appreciation for the privilege of meeting with the National Petroleun 
Refiner's Association. Admiral Becknell asked me to extend his sincere regrets 
that he is unable to attend. As you know, the Admiral is on an extended tour of 
temporary duty in Far East Asia. 


We regard meetings such as this as a very valuable channel of communication 
between the Petroleum Industry and the Military. I hope that during the question 
and answer pericds that you will feel free to raise any points that need clarifica- 
tion or amplification. We are here to listen and learn as well as to present 
information. The more thorough the exchange of information, the better equipped 
we will be to insure that the U.S. Military Forces are adequately supplied with 
the types and quantities of petroleum products they require. 


I am certain that you recognize the importance of petroieum to the economies 
and defense efforts of the Free World; and, you need no reminder of the importance 
of petroleum to those countries that lie behind the Iron and Bamboo Curtains. 


Our chances of success or failure in any future conflict hinge on oil. The 
sobering truth is that petroleum availability can make or break any military opera- 
tion in modern war. With the dramatic, but still very limited exception of nuclear- 
powered naval vessels, the Armed Forces of all Nations are committed exclusively 
to hydrocarbon fuels to power their complex weapons systems. 


The magnitude of military retroleum consumption is staggering by any standard 
of compariscp. At present, our peacetime usage is running at the rate of approximate- 
ly 36 million gallons a day. This is an increase of 21 million gallons a day since 
1950. For example, jet fuel requirements have risen from zero 14 years ago to the 
Present level of 17 million gallons a day. The modern military machine literally 
thirsts for oil. Guns, tanks, ships, planes and even most missiles need petroleum 
fuels and lubricants -- and in great quanitites. Concurrent with increased consump- 
tions, there has been a gradual evolution toward greater complexity and more stringert 
requirements with respect to petroleum products, and their application to equipment. 
Materials and equipment are being stressed to their limits.to meet the performance 
requirements of the aero-space age. Accordingly, fuels, lubricants and hydraulic 
_ fluids will have to withstand greater stresses - some known today - others to be 
specified in the future. Thermal stability, storage stability, cleanliness, 
luminometer number, BIU content, and many other characteristics are becoming increas- 
ingly important. We are continuously developing new specifications and amending 
existing ones. In most instances the requirement are becoming tighter. The capability 
of industry to produce more and better products is becoming increasingly important. 


I mention these points not to impress you -- but rather to drive home the basic 
point that given the global commitments of the U.S. and the key importance of 
petroleum to support our forces, we - meaning both the Military and Industry - are 

- faced with a tremendous logistic problem. We dare not fail, for nothing less than 
‘Survival is at stake! We have depended heavily upon the petroleum industry in 


ue 
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the. past, and have always received outstanding support. f think it is accurate to sé 
that we expect to remain heavily dependent upon the Fetroleum Industry as far 
into the future as we can presently cee. I am confident that we can continue to 
depend on your outstanding support! 


Once again I would like to express our sincere appreciation for being able 
to participate in this meeting. 


DPSC'S ROLE IN PETROLEUM 
by 


Col. R. W. Beers, USAF 


The Defense Petroleum Supply Center rang in the year of 1962 with a transfer 
from Department of Navy to Defense Supply Agency management and our name was changed 
from the Military Petroleum Supply Agency to its present designation. 


Since the first of January, procedures have changed but there has been no 
change in the basic objective of providing effective logistic support to the 
Military forces at the lowest possible cost to the taxpayers. 


The Defense Supply Agency, or DSA to use its alphabetical short title, attempts 
to achieve this basic objective under the principle of decentralized operations with 
centralized policy and guidance. At present, DSA has two service activities - 
Traffic Management and Logistics, and line Commodity Supply Centers - Petroleun, 
Subsistence, Constructions, Medical, Gener‘al Supplies, Industrial Susplies, Cloth- 
ing and Textiles, Electronics Parts and Automotive Parts. These DSA field elements 
perform a wholesaler function for the Military Services. 


To perform its mission, DSA currently employs approximately 21,000 military 
and civilian personnel. About 550 of them are employed in DSA Headaguarters. By 
30 June 1963, it is anticipated that the total employment will rise to approxizately 
25,300. About 1,000 will be military personnel from the four Services. 


DSA Supply Centers now manage an inventory of 262,021 line items valued at 
1.75 Billion dollars. This will increase to 1,200,000 items with a value of 2.6 
billion dollars by the close of Fiscal Year 1963. 


DSA also administers Defense-wide programs for cataloging, standardizaticn, 
inter-servicing and surplus disposal which covers about 3.5 million items in the 
Military Supply System. 


Studies to determine the range of additional items susceptible to integrated 
management by DSA are underway. Included are industrial production equipment, 
common chemical supplies and aeronautical spere parts. The total inventory value 

of those items is nearly ten billion dollars. 


I mentioned previously that the DSA Supply Centers operate on a decentralized 
basis. DSA Headquarters provides overall leadership, coordinates policy and 
procedures and exercises the management functions related to budgeting, fiscal 
control and accounting, and programming. 


This resume of the Defense Supply Agency provides a bird's-eye view of the 
organization of which the Defense Petroleum Supply Center is a member. 


Now let us look specifically at the mission, functions, and operations of 
the Defense Petroleum Supply Center in the world-wide petroleum logistics systems. 
(1) In our mission there is a definite distinction and differentiation between 
our scope of operations and that of DSA Commodity Supply Centers. 
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First, the scope of our commodity assignment is presently limited to the 
extent that neither ownership nor fuading by a single stock fund is provided for 
the management of all petroleum products. We do not compute new requirements, no 
do we exercise stock financing. These functions are still the responsiblity of 
the individual services. However, in ny 1961, the Deputy Secretary of Defense 
assigned the responsibility for centralized management including stock funding of 
packaged petroleum products, some 938 items - lubricants, grease, oil, etc. We 
are in the process of finalizing our procedures for this responsiblity which we 
will implement 1 October 1962. 


Secondly, we differ in cur scope of operations from other Cormodity Centers 
in that our responsibility dces not end at the waters edge of the Continental U.S. 
We procure, furnish services, and distribute petroleum products on a world-wide 
basis. I will elaborate on this later in the briefing. 
(2) The principal functions essinged are to - 

1. Conduct world-wide procurement of products for the Military Services ard 
some other non-Military Gcvernment Agencies. 

2. Determine source cf product for Army and Navy, arrange tanker transport 
and place Army/Navy bulk orders for overséas and East Coast requirements. 

3. Coordinate interservise supply support (world-wide responsibility). 

4. Contract for storage and services. 

5. Direct the procuresient inspection program. 

.6. Ccordinate cataloging 

7. Coordinate ehendarei satis nationally and internationally (NATO). 

8. Coordinate petroleum training, and 

9. T ‘" .§ the Cormmcadity Mensger on packaged petroleum products 1 October 192 

Cnart ci: sovernmental Azencies involved in petroleum 


DPSS Organization eni Suncticnse 


To carry out our respconsikilities we are presently authorized 212 civilians 

.and 22 officers. Recently we have undergene a reorganization to afford a better 

posture for assumption of these increased responsibilities. 

Planning anc Comptroller Finc‘.ions have been combined under a single division. 

I wish to point out that the function of industrial mobilization planning is 

retained by the Office of Petroleum Logistics Policy headed by Admiral Biggs. 

Procurement Functions are divided between our Purchase Division, which contracts 

for products, and the Service Contracts Division, which contracts for services 

connected with storage, dispensing and testing of petroleum products, etc. 


Total world-wide militery  ;etroleum requirements during Fiscal Year 1962 rcse 
to a post World War II peak of 317.5 million barrels of product. This vast 
military usage is equivalent to a consumpticn of over 70 gallons of petroleun 
for each man, woman and child in the Jnited States. 


Domestic military aviation fuel consumption accounts for approximately 65 
per cent of all jet fuel and 51 per cent of all aviation gasoline used in the 
United States. 
Distribution is responsible for coordinating the management in conjunction with 
MSTS and the Services of bulk petroleum movements by tanker. These movements 
constitute approximately 50% of our procurement. 
Technical. Under our Technical Division are centered the responsibilities for 
cataloging, standardization, procurement inspection and quality control, and 
technical support to the overseas commands. I feel that we have made enviable pro- 
gress in standardization with an item reduction of approximately 40% since 1957. 
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(5) ‘Chart on Tanker Cargoes E 1295 

This Chart depicts the magnitude of the management of tanker operations. 
The octopus indicates the flow of tankers. I wish to emphasize that we move 
product from the Caribbean and Gulf to the East Coast of the United States, and 
from the Gulf to the West Coast, in addition to movement to the overseas areas. 
(6) Chart on Procurement 

It is interesting to note, as depicted by this Chart, that because of the 
economic situation in oil - and we like to say as a result of better efficiency 
in procurement - we are buying more product for less money. The average volume 
over the past three Fiscal Years of products procured has been 288 million barrels 
per year. 
(7) Chart_on Distribution of the Procurement Dollar 

In spending our procurement dollar, where does the money go? This Chart 
indicates a break-out based on volume and cost per gallon, the amount that we 
are currently expending of the defense dollar for procurement by major product. 
(8) Chart on Trends of Fuels 

We have discussed procurement from the dollar point of view, and this Chart 
indicates percentage-wise the amount of volume by product of the average of 288 
million barrels annually. 
(9) Chart on JPO Organization 

As mentioned earlier, our scope of operations, unlike other Commodity Centers, 
carriés us beyond the tidewaters of the United States. In carrying out these re- 
sponsibilities, unique to the commodity of petroleum, we have petroleum organiza- 
tions overseas to assist us. These organizations are called Joint Petroleum Offices, 
and were established by the Joint Chiefs of Staff because of the vital importance 
of insuring POL logistical support to the Unified Commanders. The officers on 
the Staff of eacn Unified Commander provide logistical support planning, and direct 
operations pertaining to petroleum for support of the theater mission. The Offices 
are jointly staffed by members of the four Military Services. They act as the 
ordering Agency in placing demands on DPSC- for petroleum products developed ty 
the Component Commanders and consolidated by the Unified Conmander to meet the 
operating and war reserves required for support of Military Forces in the overseas 
areas. 


In summary, the petroleum supply chain from initial determination of require- 
ments to final delivery into ships, aircraft, tanks and trucks arcund the globe 
contains many organizational links. The strength of this petroleum supply cnain 
has been crises tested. Its toughness and flexibility are attributable to the 
United efforts of the men and women in the Government organizations and the 
petroleum industry. 
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PROCUREMENT OF PRODUCTS 
by 
Captain 0. W. Stafford, SC, USN 


J 
Our basic tool for supplying petroleum product to the Arme2 Forces is what 
we call an open-end contract. Simply stated an open-end contract is a document 
which permits the using activities within the Services to order directly from the 
contractors what they need when they need it. The Military Services give DPSC 
the estimated quantities and using locations and these in turn form the basis for 
awarding the open-end contracts. 


For purposes of discussicn, our procurement effort is divided into two 
parts: Domestic and Overseas. First, we will discuss domestic procurement. 


Insofar as practicable, we take advantage of the vast commercial distribution 
system for petroleum product that exists in the United States. One of the documents 
we use for this purpose is called a bost-camp-and-station contract. This contract 
permits the using activity, large or small, to order its motor gasoline, diesel 
oil, kerosene, and heating oil from a local.source of supply as the need arises. 


wie 


A similar arrangement is in effect for supplying lubricating oils and greases. 


We are obliged to use a different system of supply for our ships and planes. 
Although some features of the post-camp-and-station arrangement are retained, 
the supplying of ships and planes is largely accomplished through centralized 
erdering within the Services for delivery to government-owned or government- 
controlled terminals. 


Navy Special, as many of you know, is the fuel oil for our ships. It isa 
specification product made especially for us. At the seaports where we have no 
facilities for refueling ships, we contract for Navy Special delivered into our 
vessels. However, the bulk of Navy Special is bought for government-owmed 
coastal terminals. We have en annual import quota of about one and one-quarter 
million barrels of black product and we apply Navy Special against this quota. 


Turning now to aviation requirements we have three principal aviation fuels: 
JP-4 jet fuel used almost exclusively by the Air Force; JP-5 used by the Navy, 
and 115/145 aviation gasoline used by all the Services. To give you some concepticn 
of the procurement and distribution pattern I have selected JP-4 for comment. 
Any one of the three fuels would serve but JP-4 has more of an appeal because of 
the volume and because of the industry-wide interest in this product. 


We buy JP-4 for domestic use twice a year by means of advertised procurement. . 
The volume is tremendous by any standards: the last two procurements have each 
been for about 55 million barrels of product. In these days of millions and 
billions we tend to lose cur perspective. In terms of tank cars, our semi-annual 
procurement of 55 million barrels of JP-4 would form a train reaching from Washing<csx . 
D.C. to Chicago. 


The requirements pattern for JP-4 calls for delivery to ocean terminals, 
barge terminals, pipeline terminals and for other large volume locations as well 
as to the smaller installations. The Services submit requisitions in June and 
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December of each year and OFS makes contracts for six months periods, April through 
September and October through Mocch We have an annual import quota of clean 
product of about 12 million barrels and we apply JP-4 against this quota. 


No” let us look at our overseas procurement. In other presentations you 
have been told that our annual volume of procurement is in excess of one billion 
dollars. About three hundred million of this is for overseas procurement. Over- 
seas procurement is defined as procurement from an overseas source of supply; 
however, it should be emphasized that the majority of these procurements are from 
Azerican firms doing business abroad. 


The source of supply for our forces overseas are the Caribbean, the Near 
East, local sources within the foreign countries themselves and in the case of 
aviation gasoline the United States 


Let us consider the various areas of the world requiring petroleum support. 
First, the European Area comprising the ‘Inited Kingdom, France, Germany and Spain. 
In Great Britain there is a Eritish-owned pipeline extending throughout the country 
where most of our bases are locatei and product is delivered through this line. 
Contract coverage has been arranged for those bases that cannot be served by the 
pipeline. 


Our forces in France and Germany are supplied by a U.S. operated pipeline 
extending from Donges, near Saint Nazaire on the Atlantic Coast of France, to 
Germany. As in Great Britain, those locat’ons that cannot be supported by the 
pipeline are serviced by other means. 


The United States Forces in Spain also receive their product by U.S. operated 
Pipeline. The terminal for this line is at Rota near Cadiz on the Atlantic Coast 
of Spain. 


In the Mediterranean Area we have forces in the interior of Italy, Greece 
and Turkey and the SIXTH fleet is based at Naples. The bases are supplied by 
local delivery within those countries end to a limited extent from refineries 
in the Neer East. A long-term contrect for Navy Special and JP-5 with an 
American refiner in Italy meets the needs of the U.S. SIXTH Fleet in the Mediterranean 


Turning now to the Far Pacific, our forces in that area of the world are 
supplied from refineries in the Near East. The requirements for our Army in 
Korea for the SEVENTH Fleet in Formosa Straits and for the U.S. Air Force in 
the Far Pacific are satisfied largely through deliveries of product to storage 
locations in Japan, the Philippines, Okinawa, Guam, etc. 


We have covered most of the areas of the world except our military installa- 
tions North of the J.S. border. Those located in the interior of Canada are servic- 
ed principally by Canadian firms on a post-camp-and-station basis. Requirements 
for Labrador, Newfoundland, Greenland and Iceland come almost entirely from the 
Caribbean. 


There are two additional types of contract coverage quite essential to our 
needs that I have not mentioned. One of these is the into-plane contract. This 
is merely another name for refueling service at commercial airports throughout 
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the world for U.S. government planes, either civilian or military. These contracts 
will be found in far away places such as Addis Ataba in Ethopia or Christchurcn 

in New Zealand. We also have what we call world-wide bunkering contracts. These 
are the surface ship counterparts of the into-plane contracts. Everywhere that 
U.S. Navy ships or MSTS ships are likely to go we have anticipated their fuel 
requirements with a contract which enables them to be refueled and serviced. 


‘This in brief is how DPSC furnishes petroleum support to the U.S. Armed 
Forces. 
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CHAPTER _V 


ENGINEERING PLANNING 


Engineerirg planning has been directed toward a practical compromise 
between 2 standard refinery and refinery designed to produce a maximum of 
petrochemical products for which there is little or no present market. The 
compromise results in a core plant to produce petrochemical feed stocks 
at the maximum rate they can be mpuabeds Further, however, is the key 

, that this plant must be designed so that additional petrochemicals can be 
withdrawn in the future and that the company is committed to providing 


these additional petrochemicals or feed stocks. 


Two studies and an addendum to the second study have been made by the 
Universal Oil Products Company for the proposed core plant. The plant 
covered by the second study with addendum produces approximately 18% 
of the dollar sales volume in petrochemicals. By adding 4 sulfur recovery 
unit and a tetraethyl lead antiknock additive plant, the petrochemical 


gales will increase to approximately 20%. 


The study covers 4 60,9090 bbi/day refinery designed to produce a maximum 


practical quantity of petrochemical raw materials and intermediates. me 


includes capital and operating cost estimates, manpower requirements, 


process description, yields, estimated net operating income, and a site 


survey. 
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The details of the U.O.P. studies are included in Appendix B. 


The general area of the site is shown in red On the map opposite. Furth:: 


details of their site are shown on Pages 45-47 of Appendix Cc. 
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ECONOMIC DATA AND FINANCING PLAN 


This plan is an extension of the cost estimates from the Study carried out 
by the UNIVERSAL OIL PRODUCTS Co, « 4nd includes additional financing 
for Operating capital, including overhead and sales expenses, and con- 
tingencies to cover Start-up expenses and unforseen delays in reaching a 
Profitable rate of Production. This contingency fund is approximately 20% 
more than the estimated costs shown in the UNIVERSAL OIL PRODUCTS 
Study attached hereto, entitled PROCESSING AND ECONOMIC DATA FORA 


PROPOSED PUERTO RICO REFINERY+SECTION 3+SUMMARY. 


As shown in TABLE I, the total capita] investment is estimated at 
$68,485,590 of which 80% is to be Provided through Sinking Fund Deben- 


tures and 20% is to be provided through 


oY 


To the estimated sum of $68,485,590, the company has added a sum of 
@pproximately 15% for Operating capital, and unforseen expenses, bringing 


' the total to $79,000,000, 


The calculation in TABLE I of Net Operating Cost and Income is a 
proforma presentat!.n, and flexibility exists under the tax laws of the 
Commonwealth to permit full depreciation before any taxes are due. 
Other more favorabl« handling of debt burden could be anticipated as the 
Situation requires. However, the plan as shown is feasible, and should 


suffice, 


The UNIVERSAL OIL PRODUCTS financial study is fully adequate in the 


opinion of the financial advisors to the company. 


eer 
Stability is added to this plan by virtue of tlie, contract between 


£ 
the company and PHILLIps PETROLEUM COMPANY, which assures the sales 


of the available-product from the core plant. 


This financial plan will be implemented through an $.E.C. Prospectus as 
Soon as an oil import permit is issued to the company. The body of this 
Report, together with the financial plan, is substantially the material 


which will constitute the S.E.C. Prospectus. 


Following is the report by the UNIVERSAL OIL PRODUCTS co. 
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LONG TERM DEBT AND CAPITAL STOCK 
PUERTO RICO OIL AND PETROCHEMICAL 


COMPANY 
——— 


LONG TERM DEBT: 


6% Sinking Fund Debentures* oss $34,000,000 
due December 31, 1977 


6% Sinking Fund Debentures* eee $34,000,000 
due December 31, 1982 . 


*With Warrents Attached 


COMMON STOCK: 


etree 


Public Offering @ $1.00* wee $12,000,000 


$79,000,000 


*Authorized and Issued: 15,000,000 shares of which 11,000,000 
constitutes the Public Offering, first in Puerto Rico, for 
60 days, and then open to outside areas. The balance of 
4,000,000 shares to management. 


In setting forth this plan for financing, the continuation of current market 


conditions is assumed. In addition, a contingency fund of 20% has been 


the unforseen. 


E 1566 
The Commonwealth will provide the plant site and all area facilities which 


will be used jointly with others. The company will provide those facilities 


which it will use exclusively, including the off-shore tanker berths. Th 


e 


Commonwealth will lease the plant site to the company. 
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PROCESSING AND ECONOMIC DATA 
chan ethernet Rac sladhontlt oth tannin cme etna 


FOR A PROPOSED PUERTO RICO REFINERY 
arcane cerenne ee cman meine in 


INTRODUCTION 


The primary purpose of this study is to act as an aid in the investi- 
gation of the general economics and technology of a proposed 60, 000 barrels 
per day (BPD) refinery processing a typical Venezuelan crude to produce 
normal petroleum fuels as well as the maximum feasible quantity of petro- 
chemical raw materials and intermediates. 


Included in this report are tables showing the Operating cost and ex- 
penses, profitabilities and yield estimates of the various proceags units 
utilized in the original scheme and addendum thereto. Also, a general 
description of the processes with their flow diagrams are present. 


The attached process and economic study is largely based on infor- 
mation developed and processed by Universal in regards to Puerto Rico. 
However, while the study has been prepared by us in accordance with 
established engineering practice and is useful in evaluating the proposed 
refinery and operations, it does not constitute any warranty, representa- 
tion or guarantee with respect thereto. It is understood that Universal Oil 
Products Company's name shall not be used in connection with any pro- 

Spectus or securities registration statement to be filed by your company 
with any governmental agency. 


Product Price 


Premium Gasoline 

Regular Gasoline 

No. 1 Fuel Oil 9.28 
No. 2 Fuel Oil 8.17 
No. 6 Fuel Oil 512 
Pitch 4.29 
LeP.G. (C3) 7.06 
Mixed C3's 7.06 
Mixed C's 7.06 
Benzene 25.00 
Toluene 18.00 
Cg Aromatics 6 15.00 
Raffinate 9.62 
Naphthalene, ¢/# (5.0) 


Operating Costs 


In constructing the operating costs for a Puerto Rican 
refinery various costs such as labor, utilities, fringe 
benefits, operating personnel requirements as affected by 
local labor efficiency, and other associated costs were taken 
into general consideration based on knowledge from current 
similar operations present in Puerto Rico. 


Estimated Process and Offsites Investment 
ES LY a Se sss ensereennaiy anions 


The estimated capital investment for process and 
offsites facilities of the proposed schemes are based on 
curve estimates of current day costs of similar equipmert 
erected at a U.S. Gulf Coast location. These cost estimates 
are subject to precise design definition; however, they are 
sufficiently accurate for planning purposes. There may be 
Some question arise as to the differences that construction 
costs would be lower in Puerto Rico than the United States 
Gulf Coast. It is believed that all major items of equipment 
will be shipped in from the U.S. which will increase material 
costs somewhat over Gulf Coast prices. Labor prices are lower 
in Puerto Rico but considering the available pool of skilled 
labor in Puerto Rico to construct a 60,000 BSD refinery is 
quite small. A construction firm would need to import 
continentals to supply the skill job classifications. This 
labor cost as well as somewhat higher material costs should 
just about equalize capital investment in Puerto Rico to 
that at the U.S. Gulf Coast location. 


Yield Estimates 


The exactness of the yield estimates shown throughout 
are adequate for the purpeses of this report, but will 
require confirmation for precise process designs. Depending 
on the final settlement of the type of crude to process and 
type of products to be produced will determine the process 
scheme as well as more precise yield. 


In order to provide the highest reasonable degree of 
accuracy in the estimates made through this report, the 
respective product distribution and erected cost are based 
upon processes licensed by Universal Oil Products Company. 
Specific processes of the same general type will experience 
somewhat different product distribution and erected cost. 
Because of our greater familiarity with the specific 
capability and cost factors of these processes as compared 
with competing processes, the estimates shown in this report 
are based on processes as follows: 
es 

Specific UOP Process Used as 
Basis for Evaluation 


Fluid Catalytic Cracking Process Unit (F.0.C.) 
UOP Catalytic Condensation Process Unit 
UOP 'HF* Alkylation Process Unit 

UOP Platforming Process Unit 

Unifining Process Unit 

Udex Process Unit 

Hydeal Process Unit 

UOP Merox Process Unit 


Other non-licensed processes and offsite facilities 
are the type that Universal has had many years of commercial 
experience in the design and economic evaluation. 
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Site Investigation Trip to San Juan 


On February 20, 1962, a preliminary site survey was 
conducted in Puerto Rico. 


The following are comments and general findings on 
the various locations viewed from the aerial and motor trip: 


The north and east coasts of the island were ruled 
out due to lack of suitable unoccupied port sites. San Juan 
is already the site of one petroleum refinery and Roosevelt 
Roads is a U.S. Naval & Missile Base. Furthermore, the 
prevailing winds are northeasterly. 


Five port sites were selected for consideration on the 
east, south and west coasts of the island, namely, Puerto 
Yabucoa, Bahia de Jobos (C: vcral Aguirre), Bahia de Guayanilla, 
Bahia de Guanica and Bahia de Amasco. Each of these prospective 
sites will be discussed in detail. 


Puerto Yabucoa 


Playa de GCuayanes is a small town serving as a port 
for Yabucoa located five miles inland. Yabucoa has a popula- 
tion of 5,300 with general stores, two small hotels, a hospital 
and telephone and telegraph facilities. San Juan is located 
50 miles northwest by highway. The sugar industry furnishes 
business for the town and port. Only vessels of li-foot draft 
or less can enter the harbor and the passage is difficult. 
Vessels navigate in and out of the harbor during daylight hours 
only. Strong northeasterly afternoon breezes make two anchors 
on a vessel necessary. Deep water is 1700 yards off shore and 
unprotected from the weather. The bay is two miles wide with 
numerous reefs and sunker rocks. An extended area of level, 
firm ground runs back from the bay to Yabucoa. 


Bahia de Jobos 


The harbor of Bahia de Jobos consists of an anchorage 
5 miles long and varying in width from i/2 mile to 1 mile. 
However, only 50% of this area is of a depth of 23 feet or 
, sag The bottom is soft and ships’ anchors would drag 
uring a hurricane. The land surrounding this harbor is low- 
lying and swampy. However, farther inland there are extended 
areas of level, firm ground. 


The town of Central Aguirre located on Bahia de Jobos 
has a population of 3,000 with telephone and telegraph services. 
The sugar.industry has a pier here 1,300 feet long. Vessels 
drawing up to 23 feet can berth on either side of it. 


Bahia de Guayanilla 


Bahia de Guayanilla, located 7-1/2 miles west of 
Ponce, is the largest hurricane harbor, and one of the best 
in Puerto Rico. It can accommodate vessels of 40 feet draft 
or less. Commonwealth Oil Refining Comp iny and Texas Company 
have wharves in this bay. 


The town of Guayanilla with a population of 2,000 to 
3,000 is located two miles inland and has no urban facilities. 
The limited amount of level ground between the bay and the. 
town is rather low-lying for refinery construction. 
Punta Verraco, a point of land 1/2 mile wide and 1-1/2 miles 
long extending eastward outside the bay has no level land 
ereas suitable for a refinery site without considerably 
land-leveling or benching and in time the area might prove 
to be rather cramped. Furthermore, a state forest is located 
just west of the day and as a recreational resort might cause 
public relations problems for a petroleum refinery at some 
future date. The city of Ponce is located 12 miles to the 
east. | 


® 


Bahia de Gusanic2 


Bahia de Guanica is a good, natural harbor but too 
small and shallow for the berthing of oil tankers. Two small 
towns are located on the bay, Ensenada and Guanica. Each has 
& population of abcut 4,000 to 5,000. Telephone and telegraph 
services are availiable at both towns. ; 


Bahia de Anasco 


Bahia de Anasco is on the west coast of the island 
facing Mona Passage. Deep water runs in close to shore. In 
one area the water is 48 feet deep within 300 yards of the 
shore line. (This 48 feet depth area should be checked by 
sounding to confirm the hydrographic map.}. On shore, extended 
areas of firm, level ground are available for choosing a 
refinery site, also electrical transmission lines run through 
this area. Judging from the lay of land sufficient fresh 
water should be available from water wells. However, in case 
additional water should be necessary, water reservoirs could 
be constructed without great difficulty in the hilly country 
just north of Bahia de Anasco. 


The town of Anasco with a population of 3,500 is located 
4 miles to the east of the bay and the city of Mayaguez with a 
population of 50,000 to 60,00G is located 12 miles to the south 
‘of the bay. Mayaguez has a shipping terminal that can accom 
modate vessels of 30 feet draft. This shipping terminal has a 
wharf 1200 feet long equipped with a shed 800 feet long by 60 
feet wide plus various pieces of modern equipment for the 
mechanical handling of cargo. 
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Mayaguez has a number of stores and shops, two good 
hotels, telephone and telegraph service, an airport serviced 
by scheduled airline flights, plus a branch of the University 
of Puerto Rico. San Juan is 118 miles away by coastal 
highway. On Punta Higuero, 10 miles north of the bay, is 
a nuclear reactor in the construction stage. 


After deliberating over the advantage Mm dis- 
advantages of the five above-mentioned possible sites for a 
petroleum refinery, we believe that tne Anasco Bay area 
should be chosen for the following ate 


(1) A large area of firm, levei psipee  L h to choose 
a réfinery site without pre-empting €stablished 
settled areas. 


(2) A bay which can be without difficulty fitted out with 
oil tanker berthing facilities. 


(3) Likelihood of a good supply of fresh water. 


(4) A petroleum refinery located here would be close to 
two centers of population - the town of Anasco and 
the city of Muyaguez. ‘With these two centers of 
population nearby a ready-made labor market is at 
hand - already housed. 


The fact that there is a branch of the University 
ef Puerto Rico in Mayaguez might be of interest to 
permanent refinery employees. 


Mayaguez has a suitable port Zor unloading construction 
material and refinery equipment with only a short haul 
to the refirery site. 


A petroleum refinery located on Bahia de Anasco would 
be in a favorzble position te fuel ships sailing the 
Mona Passage. 


The area arcund Mayaguez and Bahia de Anasco has been 
by-passed by the rising tide of Puerto Rico economic 
development which is so evident at San Juan and Ponce. 


This area is serviced by a regularly scheduled airline 
as well as chartered flights. 


The area has a modern highway traversing it, backed up 
by a substantial secondary road systen. 
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(11) Electrical power transmission lines run through 
this erea with the power generating staticns not 
too far away. 


The only disadvantages that a petroleum refinery 
located near Bahia de Anasco would have is the fact that oil 
tankers serving the refinery would not have the protection 
of a suitable harbor like Bahia de Guayanilla. 


A petroleum refinery located on Bahia de Guayanilia 
would have many of the same advantages listed for Bahia de. 
Anasco, namely: 

(1) It would be located close to a large center of 
population = the city of Ponce with a population 

of 100,000 to 110,000. 

(2) Ponce has good port facilities. 


(3) The area is served by a regularly scheduled airline 
as well as chartered flights. 


(4) The area has a modern highway system. 


(5) Electrical power generating stations are in the 
area. é 


(6) The Bahia de Guayanilla is an excellent harbor. 


The disadvantages of locating a petroleum refinery in 
the Bahia de Guayanilla would be two: 


(1) The smaller area of firm, level ground from which 
to choose a refinery site. 


(2) The question of a good supply of fresh water must be 
investigated. 


After reviewing the advantages and disadvantages of 
these two areas - Sania de Anasco and Bahis de Guayanilla - 
it_is apparent that the choice of a site hinges on whether 
oil tanker berthing facilities at Bahia de Anasco would cost 
a@ great deal more than similar facilities at Bahia de 
Guayanilla and, also, whether the Commonwealth of Puerto Rico 
Wishes a further concentration of industry around Ponce or 
give the economy in the area around Bahia de Anasco and 
the city of Mayaguez a lift. 
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345 stream days per year have been used giving a 95% 
on stream efficiency. For example, 60,000 barrels per 
stream day (BSD) of crude charge to the crude unit is 
57,000 barrels per calendar day (BCD). The other 20 days 
left in the year are for process maintenance. 


Utilities 


Electricity -— Assume purchase of power from Puerto Rico 
Water Resources Authority. 


Refinery Fuel - Refinery fuel gases produced from the 
various processing units with the supple- 
ment requirements made up by using 
visbreaker pitch. Gaseous fuel deficiency 
would be made up by the pitch, which would 
be used preferably in the atmospheric and 
vacuum distillation and visbreaking unit. 


Water Supply - A potable water supply for refinery 
sanitary facilities and steam boiler 
make-up is assumed to be obtained from 
fresh water wells. Process cooling water 
will be sea water. 


Steam Generating Facilities - Sufficient refinery steam 
generating facilities have been provided 
even in the cases where a process having 
waste heat-steam generation facilities may 
be upset. 


Inventories - Crude and Products 


Since crude and product inventories tie up a large 
dollar value in a refinery of 40,000 BSD capacity, a strict 
control and review should set policy on this matter. It.is 
assumed that crude inventory is twenty days for this size 
refinery. A leasing of super tankers to handle crude 
delivery should be investigated. A round trip for crude 
delivery by super tanker is considered about 5-8 days between 
Venezuela and Puerto Rico. 


; The majority of the products produced are considered 
for exporting to the east coast of the United States. A 
reasonable inventory was taken into account for the products 
- considering time necessary for a round trip and quantity of 

material available for shipment by T-2 tankers. 
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A thorough investigation of the pitch and LPG local 
‘markets will aid in determining the economics of supple- 
mentary refinery fuel gas with either pitch or LPG. Large 
LPG inventories can be costly from the storage standpoint. 


Acquirement of Total Capital Investment 


The total capital investment was assumed to be raised 
by the following means as stipulated by Omega Management 
_sncorporated. ae ee, 


20% of capital investment will be equity capital 


80% of capital investment will be convertible 
sinking funds debentures, 6% interest rate, 
20-year term. 


; In determining the economics of the two cases, it was 
assumed that the yearly sinking fund payment is 1/20 of the 
total debentures. Yearly payment is made at the end of the 
year and from income after taxes. The 6% interest rate on 
the sinking fund debentures is ong the year beginning unpaid 
balance of debentures. 


Equity capital is in the form of common stock. 


Income and Property Tax 


During the first ten years of the proposed cases no 
corporate income or property tax is due. The rates used 
after that are based on the current rates as developed by the 
Department of the Treasury, Commonwealth of Puerto Rico and 
listed in "What You Should Know About Taxes in Puerto Rico," 
1961 edition. 

ee ee 


Depreciation Rates and Itens 


Depreciation rates and items used in the economics of 
the two cases are considered normal for a typical refinery. 
However, there are always extremes from the average for various 
reasons and is determined by company policy, within government 
regulations. 


Process and offsites facilities and starting capital 
are considered the depreciable items. Depreciation rate is 
as follows: . 


1. Process capital ~ straight line on 15 years life - 
salvage value 

2. Offsites capital -— straight line on 20 years life - 
salvage value 

3. Startup capital ~ straight line on 10 years life. 
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BASIC CONSIDERATIONS 
eo NN 


In performing the study certain assumptions were made and 
are listed in this section under various categories, 


Crude Oil Supply and Price 


In reviewing the crude oils that a ze available from Venezuela, 
several crudes were found to be typical and in sufficient production 
quantity that could supply the needs of the proposed refinery. For this 
study, a Venezuelan crude known a3 Tia Juana Mediur crude was used. 
This crude is believed to be available for long term cont:acts. A laid- 
in price at the refinery for this crude was taken at $2. 35/bb1. 


; Product Market and Prices 
LL Ieee senEenD 


The quantity of petroleum Products produced from a 60,000 BSD 
refinery located in Puerto Rico were assumed to be, to a great extent, 
exported out of the country to the east coast markets of the United States, 
Current output of the two refineries presently in Puerto Rico far out- 
distances current and future demands of petroleum fuel for local market 
consumption, A relatively high percentage of the current refinery out- 
puts are exported to the east coast markets. The assumption was also 
made with petrochemical raw materials and intermediates although joint 
ventures or future petrochemical expansion would limit the export of 
petrochemicals so derived. 


Therefore, all petroleum fuel products and petrochemical mate - 
rial were assumed to have sufficient export and local markets to absorb 
all production quantities. It is suggested than an organization contem- 
plating entering .n the refining or petrochemical industry should make a 
close ex.\mination to determine their market position as to the type of 
products and quantities they wish to handle under long term manufactur- 
ing contracts, 


e 
Product prices used in the study are believed to be those gen- 
erally applicable to those received at the refinery gates in the Puerts Rico 
area. They are a combination of local market prices and export market 
prices. 
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FOR A PROPOSED PUERTO RICO REFINERY 


PROCESS DESCRIPTION AND YIELDS 


INTRODUCTION 


Block flow diagram No. 76845-C-O shows the general processing 
scheme that is utilized in this case. The main considerations were to design 
a refinery with a maximum of flexibility to produce normal petroleum fuels 
and a maximum of petrochemicals and petrochemical feedstocks. The flexi- 
bility of design is required ta prov’ de additional petrochemicals and petro- 
chemical feedstocks in the future. 


The process flow is described below: 


CRUDE DESALTING 


, While the crude used fox this study does not show an appreciable 
amount of salt, electrical desaltiag equipment is provided to enable crudes 
to be processed, which are less satisfactory in this regard. 


ATMOSPHERIC DISTILLATION 
EE 


In this scheme one 6C, 000 BSD unit is considered rather than the 
possibility of two smaller units of 30,000 BSD capacity each. 


Preflashing or prefr: ztionation is chosen to give the most economical 
use of heat. A light -traight run stabilizer is provided. The Tia Juana 
Medium light straight ran in particular needs to be stabilized and while the 
stabilizer could be omittsd with the light straight run stabilized in the FCC 
Gas Recovery unit, this would reduce operating flexibility. Only one grade 
of gasoline then could be produced. 


A light nap>tha, 165-270°F., is taken overhead from the atrnos- 
pheric crude column ana is processed in a Unifiner for sulfur removal and 
is further processed as described later. A heavy naphtha, 270-450°F., is 
taken as a side stream. from the crude column and is processed in a Uni- 
finer for sulfus removal and to further processing a described later. A 
middle distillate (450-650°7 is taken as a side stream from the crude tower, 
processed in a Unifiner {sr sulfur reduction and eznt to storage as a 
finished product. The reduced crude from we bottedi af the crude tower is 
sent to vacuum unit. 


VACUUM DISTILLATION 


The function of this unit is to prepare vacuum gas oil 
as charge to the FCC unit. It should be designed carefully 
to keep entrainment of asphalt from the gas oil to a minimum 
and thus at the same time keep the metal contaminants, ’ 
harmful to the FCC operation, at a minimum in the FCC feed. 
The vacuum pitch obtained from the bottom of the vacuum unit 
is sent to the visbreaking unit. 


VISSREAX ING UNIT 


Visbreaking is particularly advantagecus ina dual 
process function. It prepares distillate stocks and at ths 
same time reduces the viscosity of residual bottoms so that 
less cutback material is required to meet "No. 5 fuel oil 
specification. Light materials from this wcperation are sent 
to FCC Gas Recovery system for recovery of the (02's and C's. 
The visbreaker gasoline is split into two fractions, a 
C5=-270°F. and a 270-400°F. material. Each fraction is joined 
with the respective virgin naphtha fraction, processed in a 
Unifiner for sulfur reduction and olefin saturation, and then 
to further processing as described later. The vacuum pitch 
is sold with cycle stock (FCC cycle oils) as No. 6 fuel oil 
or burned as a fuel within the refinery or by siner industrial 
consumers close to the refinery. 


FLUID CATALYTIC CRACKING 
D GAS RECQVERY UNITS 


This system of Catalytic Cracking has been chosen as it 
has been most widely accepted in the industry and is the most 
representative. The function of this unit is to convert heavy 
distillate oils into high cctane gasoline and to reduce the 
overall refinery fuel oil prodvction. Current designs are 
noted for simplicity, ease of operation and low operating and 
investmert costs. The process also gives good yields of mixed 
Cz and C, saturate and olefin compounds which can bs used for 

lation, catalytic condeisation or for petrochemical inter- 
mediates. 


Charge stock for the FCC has been prepared by the vacuum 
unit. A conversion level of 70% has been used in this scheme 
for maximizing light olefin production. However, as mentioned 


in the introductior, if the pitch sales are not large, conversion 


level could be reduced for sufficient cycle oils to be produced 
for blending into Ne. & fuel oil, 


FLUID CATALYTIC CRACKING 
AND GAS RECOVERY (HIT? (Cont'd) 
LL meter tn, wetter mens aes 


The gas recovery section (gas concentration) may 
receive, ir. addition to the light products from the FCC unit, 
light products from other refinery sources as Straight run 
Stabilizer overhead, Platforming debutanizer overhead and 
the visvreaking light material. The Bas recovery section 
produces fuel gas, mixed C3's and Cy's and a debutanized 
gasoline which is routed td the gascline pool as a blending 
compcnent. 


IGHT AND HEAVY NAPHTHA UNIFINING UNITS 


An uncomplicated, easily operated process for eliminating 
sulfur, nitrogen and metallic impurities from petroleum 
distillates, Unifiring provides a Simple and economical answer 
to an operating proclsm that is frequently difficult and 
ccstly to solve by other methods. Also Unifining will 
Sizultaneously saturate any olefin present in the feedstocks. 

It clearly removes impurities and prepares feedstocks of ideal 
Properties for further processing. 


Unifining worxs particularly well in combination with 
Platforming. It is ideal for pretreating Platformer feedstocks 
and the excess hydrogen from t Platformer is an excellent, 
low cost hydrozen source for the unit. 


o each of the naphtha Unifiners is comprised 
boili from the 
Sulfur reduction 
Hydrogen 


e stripped 
r stripper. become 
charge to the Plstforming unit. 


B-T-X PLATFORMING aiiy 
BEATE UAPHTHA PLATFORMIUS UNITS 
aera aaommea aig at, 


This is one of the most widely used processes in the 
refining industry, In opération on a broad scale it has 
= to be practical and an economical process for upgrading 

Ow octane gasolines. 


Platformer feedstock is received from the Unifiner 
stripper. Processing conditions are Selected so that a 
F~l clear Cs+ Platformate is obtained from the Platformer 
debuterizer end <8 routed to the gasoline pool as a high octane 
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B-T-X PlLATFORMING AND 


HEAVY NAPHTHA PLATFORMING UNITS (Cont'd) 


blending component. The debutanizer overhead Material is 
sent to the FCC recovery unit for recovery of propane, iso 
and normal butanes present in the streams. The net separator 
gas becomes a source of low cost hydrogen for the Unifining 
operation. 


Under proper operating conditions, Platforming fits 
well into the growing demand for petrochemicals as it is 
highly efficient for producing a material that contains 
acomatics such as benzene, toluene and xylenes and these can 
be readily extracted from the Platformate. As in this scheme, 
a Unifined naphtha in the boiling range of 165-270°F. is the 
feedstock for B-T-X Platforming operations. A depentanized 
Platformate is obtaired and this becomes feedstock to a Udex 
unit as described later. A Cc's and Cy's fraction is re- 
covered and sent to the gasoline pool as a blending component. 
The depropanizer overhead material is sent to the FCC gas 
recovery unit for recovery of propane. The net separator 
gas becomes a source of low cost hydrogen for the Unifining 
operation. 


Within a recent period, under proper operating conditions, 

it has been found that the Platforming process may produce a 
material from which naphthalene could be derived. As in this 

. Scheme, a Unifined naphtha in the boiling range of 270-450°F, 
is the feedstock for heavy naphtha Platforming operations, 
A total depropanized Platformate is obtained which is rerun 
into a Cy-390°F. and a 390-E.P.°F, fraction. The %4-390°F, 
fraction is routed to the gasoline pool as a blending component. 
The 390°~E.P. fraction becomes a feedstock for further processing 
as described later for naphthalene production. The depropanizer 
overhead material is sent to the FCC gas recovery unit for 
recovery of propane. The net Separator gas becomes a source 
of low cost hydrogen for the naphthalene operation. 


DISTILLATE UNIFINING 


This proposed method of distillate treating, where 
hydrogen is available, is based on Universal's considerable 
experience in the Unifining of distillate oils. Sulfur 
reduction to meet specifications is the prime function of this 
operation and the required reduction is readily obtained. 
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DISTILLATE UNIFINING (Cont'd) 


The middle virgin distillate (450-659°F.) as obtained 
from the crude column combines with a necessary portion of 
the 3-T-X Platformer net separatur gas and after heating 
pasze3 into the Unifiner reactor system. Sulfur reduction 
in the distillate fraction is the prime purpose of this 
operation. The product after the Unifiner reactor is stripped 
and rerun to meet flash point specification to give a product 
as No. 2 fuel oil. 


UDEX EXTRACTION AND 3-T-X RECOVERY UNIT 


The Udex process is designed to prepare high purity 
aromatics from catalytic reformate. The Udex process has been 
proved commercially to be an outstanding method for the 
preparation of aromatics of purities not previously attained. 
The aromatic products of the Udex process will not only meet 
the established ASTM nitration grade specifications but will 
exceed them. Nitration grade benzene has a minimum solidifi- 
cation point of 4.85°C. The benzene : »duced commercially 
from catalytic reformate processed ‘~ vu .%x units has 
consistently been well above the 5.4. C solidification point. 
The toluene fraction will have comparable freedom from 
paraffin impurities. High aromatic product purities are 
attained which maintains high recovery efficiencies. The 
benzene recovery efficiency attained in commercial Udex 


operation has been well above 99%. _ * 


The feedstock for the Udex unit in this proposed scheme 
is the depentanized Platformate obtained from the B~T-X 
Platforming operation. Through the extraction step, the 
extract product so obtained has a high purity aromatic content. 


However, the extract contains traces of unsaturates, 
which would limit the purity of the final products and may 
also contain treces of residual non-hydrocarbon compounds which 
would spoil the acid-wash color test of the final products. 
To destroy these trace impurities the extract is processed 
through Attapuigas or similar clay before final distillation. 


UDEX EXTRACTION AND 
B-T-X_RECGVERY UNIT (Cont'd) 


Redistillation of the product is accomplished in three 
columns in succession making pure benzene and toluene 
respectively as overhead products, a Cg aromatic fraction as 
overhead product and a Cg plus aromatics product off the 
bottom of the xylene column. 


The isomer distribution in the Cg aromatic fraction 
derived frem petroleum stocks is approximately: 


Vol.% 
ethylbenzene 
p-xylene 
m-xy lene 
o~xylene 


The raffinate obtained from the extraction step is 
highly paraffinic and needs very little treatment before it 
is sé:s to storage. Tt can be used as a low octane blending 
component, a jet fuel blending component, or a charge stock 
for an ethylene cracking process. 


HYDEAL 


The Hydeal Process is a new process recently announced 
by Universal. This process is designed for the conversion of 
alkylbenzenes to benzene or alkylnaphthalenes to naphthalene. 


The Hydeal unit proposed for this scheme is designed 
to convert alkylnaphthalenes to naphthalene. Feedstock is 
derived from the Heavy Naphtha Platforming operation. The 
390-E.P.°F. Platformate fraction ‘usually contains sufficient 
quantities of alkylnaphthalenes for economical conversion of 
these compounds into naphthalene. Also present in these 
feedstocks are some alkylbenzenes that are converted to 
benzene. The hydrogen source for this reaction is the net 
separator gas from the Heavy Naphtha Platforming operation. 


MEROX 


The UOP Merox Process is a fairly new process announced 
by Universal and is additional evidence of UOP's policy of pro- 
viding the refining industry with every means for @ well-rounded, 

rofitable manufacturing operation. process provides a 

ow cost cperation fo: vreating gasoline and lower boiling 
fractions for removal of mercaptans, or sweetening heavier 
Stocks by converting mercap*ans to disulfides. 
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ADDENDUM 


AAD 


ISOMAX CASE 


oe 


An alternative scheme with respect to the base case 
considered in our study of April 13, 1962 is presented 
herewith. 


The alternate case included the following changes 
with respect tc the base case: 


1. The Fluid Catalytic Cracking Process unit has 
been replaced by an Isomax Process unit. 


2. A hydrogen manufacturing plant has been added 
to satisfy hydrogen requirements for the 
Isomax Process unit. 


3. The aromatics producing facilities have been 
increased in size. Edditional charge will be 
gasoline from the Isomax Process unit. 


The same general etatements and assumptions as pre- 
sented in the base case apply to this alternate case. 


Blo-*« flow diagram No. 7684,5-C shows the general 
processing scheme of the Isomax Case. The main considera- 
tions were to produce normal petroleum fuels that will 
meet general product specifications as well as producing 
petrochemicals. 

Attached tables I through XXII show economic and 
technical information on this alternate case. 


The scheme presented indicates a fairly good return 
of common equity. It is estimated that a 60,000 B/D re- 
finery following t be built in Puerto Rico 
at a cost of about $68 million, including working capital 
and start-up expenses. This cost exceeds the base case 
cost by $11 million. However, the payouts in both cases 
are similar and the net earnings on equity in the Isomax 
Case are over $) million above the base case in a 20-year 
period. 
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The alternate case offers the following additional 


advantages: 


1) 


The Iscmax Process is characterized by an 
inherent ability to process a widely diversi- 
fied range of charging stocks. Included in 
the list are not only the virgin stocks vary- 
ing in boiling range from kerosenes to heavy 
vacuum gas oils, but thermal and catalytic 
cycle stocks as well. 


In addition to versatility as regards charg- 
ing stock Isomax is a very flexible process. 
Never before have refiners had such control 
over maximizing gasoline production or con- 
versely middle distillate production. This 
is particularly important in order to meet 
changing market demands. ; 


Due to the flexibility of Isomax, product 
inventories can be reduced. 


The naphtha produced in an Isomax unit is an 
excellent feedstock for Platforming to produce 
high grade gasoline and/or aromatics. 


High quality middle distillates are produced 
with Isomax. 
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TABLE If 
ESTIMATED DIRECT OPERATING COST 


Refirery Labor 


Including Maintenance, Safety, Warehouse 
and Utilities 


Tetraethyl Lead 
Cost @ 0.2%¢/cc T.E.L. 


Maintenance - Offsites and Process 
Laboratory and Miscl. Supplies 


Cetalyst 


(a) Isomax catalyst @ 30 bbls/lb per stage 
@ $1.60/Lb 
(bo) Platforming catalyst 
1. B-T-X Platformer - 50 bbl/1lb 
2. Hvy.Naph.Platformer - 55 bbl/lb 
@ $3.45/lb net replacement 
(c) Unifining catalyst 
1. Naphtha Unifiner @ 200 bbl/lb 
@ $1..60/1b 
2. Distillate Unifiner @ 200 bbl/lb 
 @ $1.05/1b 
(d) Hydeal catalyst @ 5 bbl/lb @ $1.00/1b 


Total Catalyst 


Chemicals and Inhibitor 


(a) Gasoline additives 
1. Sweetening agent 3 1bs/1000 bbls 
@ $1.00/1bd : 
2. Corrosion inhibitor, 6 1bs/1000 bbls 
@ 39¢/1b 
3.. Metal inhibitor 1 15/1000 bbls 
@ $1.09/1b 
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TABLE II (contd.) 
ESTIMATED DIRECT OPERATING Cosy’ 


: 6. Chemicals and Inhibitor (contd.) $/sD 
(b) Corrosion inhibitor, ammonia, lime, amine, etc. 

@ 304¢/1b 4,2 

(c) Water treating, $1.50 per day/1000 GPM Circ. 121 

(d) Glycol @ 0.1 1b glycol/bbl of charge @ 17¢/lbd 125 

(e) Clay @ 0.5 1b clay/bb1 of aromatics @ $30/ton 23 

Total Chemicals . 393 


7. Royalties (Running Rasic) 


(a) Isomax 5.5¢/bbl charge 782 
et Platforming @ 5.5¢/bbl charge 1,234 
c) Unifining 
Naphtha Unifining - waiver ~ 
Distiliate Unifining @ 1.5¢/bbl charge 178 
(d) Hydeal @ 5% of naphthalen sale value and 
0.5¢/gal benzene 797 
(e) UDEX @ $250,000 amortized over 10 years i 


Total Royalties 


Insurance 


Estimated @ 2.0% of process, offsites and 
inventories 


Utilities 


Electricity @ 1.0¢/K”H 3,969 
Fuel * 6, 232 
Cooling 1 ater @ 0.9¢/1009 gals once-through 770 
Steam @ 55.0¢/1000 1p 2,033 


Total Utilities 


Total Direct Operating Cost 


*Pitch used to supplement refinery gas. 
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TABLE III 


ESTIMATED UTILITIES 


Electricity KV 

Crude, Vacuum and Stabilizer Units is 575 

Light Naphtha Unifining Unit .290 

ae Héavy Naphtha Unifining Unit 405 

ae Distillate Unifining Unit : 800 
- BeT-X Platforming Unit 1,632 a 

' Heavy Naphtha Platforming Unit 1,985 

UDEX Unit 390 

«Naphthalene Hydeal Unit 2,320 

Igomax and Gas Concentration Units 5,660 

Visbreaking Unit 550 

Hydrogen Plant 450 

Subtotal : 14,047 

Offsites and Miscellaneous 2,490 

Total 16, 537 

106 BrU/Hr 

Fuel 

Crude, Vacuum and Stabilizer Units -327 

Light Naphtha Unifining Unit - 31 

Heavy Naphtha Unifining Unit ~ LB 

Distillate Vaifining Unit - 38 

B-T-X Platforming Unit -142 

Heavy Naphtha Platforming Unit -185 

UDEX Unit - 

Naphthalene Hydeal Unit - 94 

Isomax and Gas Concentration Units -170 

Visbreaking Unit } =lOi 

Hydrogen Plant 4,50 

Subtotai ° -1,590 

, Boiler House = 6! 

oo) Total 1,756 

oe BTU/Day required 42,140 x 106 BTU 
» BTU/Day ‘rom fuel gas 18,720 x 10° Bry 


BTU/Day needed to be purchased 23,420 x 106 BTU 


Therefore 3,720 B/D pitch used to supplenens refinery 
fuel gas. 


ahaa E 1389 
TABLE IIT (contd. ) 
ESTIMATED UTILITIES 


Page 2 

Cooling “ater Grit 
Crude, Vacuum and Stabilizer 10,850 
Light Naphtha Unifining Unit 980 
Heavy Naphtha Unifining Unit 1,459 
Distillate Unifining Unit 1,790 
B-T-X Platforming Unit 4,050 
Heavy Naphtha Platforming Unit 6,090 

UDEX Unit 6,60 
- Naphthalene Hydeal Unit 6,0C0 
Isomax and Gas Coi.centration Units 4,, 700 
Vistreaking Unit 4,300 
° Hydrogen Plant 12,500 
Miscellaneous 100 
Total 59,410 
Steam 2,000 Lbs/#r 
’ Crude, Vacuum and Stabilizer : -39.0 


Light Naphtha Unifining Unit - 
Heavy Naphtha Unifining Unit ~ 
Dietillete Unifining Unit ~ 
B-T-X Platforming Unit ~ 
Heavy Naphtha Platforming Unit ~ 
UDEX Unit ~99.0 
Naphthalene Hydeal Unit - 1.6 
Isomax and Gas Concentration Units - 
Viebreaking Unit © - 
Hydrogen Plant 


“f ; Miscellaneous rae 
Total ‘ -154.0 

Visbreaker Steam Generator +19.0 

Boiler House j 4135.0 


Total #154.0 


PROCESSING AND ECCNOMIC DATA 
FOR A PROPCSED PUERTO RICO REFINcRY 


TABLE IV 
ESTIMATED PERSONNEL REQUIREMENTS 


Man2arement 


Manager 
Assistant Manager 
Process Superintendent )} 
Chief Engineer ) 
Mech.Superintendent ) 
‘Personnel Manager 
Chief Chemist 
Comptroller 

tith above: 

Secretaries 

Total Management 


Office 


General Accounting Manager ) 
Refinery Accounting Manager ) 
Oil Accounting Manager 
Material Accounting Manager 
Accounting Clerks 

Yield Accountant 

Billing Clerk 

Tanker Agent 

Payroll Clerk 

Shipping Clerk ) 

Purchasing Agent ) 

Office Service: 
Receptionist/Telephone Operator 
Stenographers and Typists 

Total Office 


WWHHEHNHH 


Sloar 


Laboratory 


Chemists 
‘Knock Tester 
- Podbielniak Operator 
Technicians 
Washers 
Samples 
Total 


wir On 


*5 day work week - & hours per day. 


TABLE IV (contd. ) 
ESTIMATED PERSONNEL REQUIREMENTS 
Page 2 


Safety. 


Chief Safety Engineer 

Assistant Chief Safety Engineer 

Fireman and Safety Personnel 
Total ' 


Technical and Economics - Case I - Case ITI 
Technical Superintendent } 
Economics Superintendent ) 
Engineers 
Secretary 
Total 


Warehouse 


Chief Stcrekeeper 
Assistant 
Clerks 
Helpers 
Total 


First Aid 


Doctor 
Medical /‘ssistant 
Nurses 

Total 


General Workers and Security 


Chief Watchman 
Shift YVatchman 
Porters 
Yardmen 

Total 


gicontd.) 


TABLE IV (contd. ) 


ESTIMATED PERSCNNEL REQUIREMENTS 
Page 3 


Maintenance 


Chief Mechenical Engineer 
Chief Civil Engineer 
Draftsmen 

Mechanical Foreman 
Pipefitters 

Pipefitters Helpers 
Welders 

Welders Helpers 
Machinists 

Machinists Helpers 

‘Pump Mechanics 

Pump Mechanics Helpers 
Boiler Makers 

Boiler Makers Helpers 
Chief Electrician 
Electricians 

Electrician Helpers 
Instrument Men 

Carpenters 

Carpenters Helpe 

Painters 

Painters Helpers 
Insulator 
Bricklayers 
Bricklayers 
Mason 
Mason Helvers 

Truck Drivers 

Garage Mechanics, etc. 
Labor Forenmen 
Laborers 


Total 


1 
2 
: 
3 
7 
2 
2 
4 
Pp 
3 
4 
4 
4 
3 
3 
6 
2 
@ 
2 
2 
& 
i 


Helpers 


“YC CAD ND 


5, 
a) P os 
Cy 


Oil Movement 


Superintendent 
Assistant Superintendent 
Cargo Inspector — 
Pumpers 

‘Pumpers Helpers 

Gaugers 

Dock Clerks 

Pumpers 

Pipe Fitters 

Pipe Fitters Helpers 
Truck’ Loaders 

Truck Loaders Helpers 
O11 Separator Operators 


Total. 


ec ead 
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TABLE IV (contd. ) 
ESTIMATED PERSONNEL REQUIREMENTS 


Operations | Per Shift 
Shift Foreman . | 
Crude, Vacuum and Stabilizer 


Senior Operator 
Board Man 
Helper 


Visbreaking Unit 


Senior Operator 
Board Man 
Helper 


» Naphtha Unifiner - BTX Platformer-\DEX 


Naphtha Uniitiner = 2.4 


Senior Operator 
Board Man 
Helper 


Naphtha Unifiner - Platformer ~- Hydeal 
Senior Operator 
Board Man 
Helper 
4stillate Unifiner 


Senior Operator 
Helper 


Isomax, Hydrogen Plant and Gas Concentration 


Senior Operator 
Board Man 
Helper 


Boiler House 


Senior Operator 
Water Treating and Pumping 


Treaters and Splitter 


Board Man 
Helper 


Total 


PROCESSING AND ECONOMIC DATA 


FOR A PROPOSED PUERTO RICO REFINERY 


TABLE V 
ESTIMATED PERSONNEL REQUIREMENTS AND COSTS 


Management 

Office 

Laboratory 

Safety 

Technical and Economics 
Warehouse 

First Aid 

General Workers and Security 
Maintenance 


O11 Movement 


Operations 


Total 


PROCESSING AND ECONOMIC DATA 
FOR A PROPOSED PUERTO RICO REFINERY 
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TABLE VI 


ESTIMATED PROCESS INVESTMENT 


ALT SSAA 


Material 
and 
Process Units Labor Costs 


1, Crude Unit : 


Including desalter, full corrosion 
protection and stabilizer $2,000,009 


Vacuum Unit ) 1,200,050 
Light Naphtha Unifining Unit 550,000 
Heavy Naphtha Unifining Unit 700 , 000 
Distillate Unifining Unit 1,200,009 
B-T-x Platforming Unit 1,800,000 
Heavy Naphtha Platforming Unit 2,250,000 
UDEX Unit 1, 850,000 
Naphthalene Hydeal Unit 3,100,000 
Isomax and Gas Concentration Unit 6,600,000 
Visbreaking Unit ' 2,100,000 
Hydrogen Plant 2,750,000 


C3/C, Merox Unit : 60, 000 
Process Units - Total M and L $26,160,000 


Design, engineering, contractor's 


expense and overhead 5349, 000 


Total $31, 500,000 


Allowance for ocean freight, local td wee, ere 
_ freight, unloading and hauling to site $ : 


3 f) 


PROCESSING AND ECONOMIC DATA 
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FOR A PROPOSED PUERTO RICO REFINERY 
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TABLE VII 
“ESTIMATED OFFSITES FACILITIES INVESTMENT 


BSTIMALEY Urresibe Paihia 
Mater ‘21 
and 
Urilities Labor _ 
Steam generating system 
Water treating facilities 
Fresh water supply 
Refinery fuel system 
Cooling water system 
Electric power system 
Compressed air system 


Service Facilities 


T.E.i. blending 

Fire fighting equipment 

Refinery flare anc blowdown system 
Qil separation and retention pond 
Sewer system 

Telephone system 

Fencing and gates 

Roads and parking areas 

Truck load racks 


$ 3,100,000 


1,400, 000 
Buildings and Contents 800 , 000 


Tankage and Accessories 
Tankage 

Tankage accessories 
Transfer pumps 

Yard piping 


10, 000, 000 


$15, 300,000 
Design, engineering, contractor's expense 


and overhead 3,000, 009 


: $18 , 300, 000 
Allowance for ocean freight, local freight 
unloading and hauling 2,300, 000 


Not included in above estimates are the 
following: ; 


Land 

Docks and wharfs 
Site preparation 
Piling if required 


PROCESSING AND ECONOMIC DATA 
FOR A PROPOSED PUERTO RICO REFINERY 


TABLE VIII ; 
ESTIMATED INITIAL INVENTORY REQUIREMENTS 


Charge Stocks Barrels Dollars 
Crude, 20 day inventory 1,200,000 2,820,000 


. Products 
Gasoline : 
Premium, 25 days inventory ; 487,200 
Regular, 25 days inventory 1,056, 700 
Benzene, 30 days inventory 8,00 352, €00 
Toluene, 30 daye inventory 239,700 
Cg Aromatics, 30 days inventory 208 , 500 
Raffinate, 25 days inventory : 482,900 
Naphthalene, 30 days inventory 411, 500 
Mixed C3's, 15 days inventory ‘ 76, 800 
Mixed Cy's, 15 days inventory : 74, 400 
Ne.2 Fuel Oil, 25 days inventory 428,700 
No.6 Fuel O11, 25 days inventory 3293 708 , 300 


Total 4,527, 500 


3. Catalyst Initial Loading and a 
“Spare loading 

Isemax 
Naphtha Unifiners 
Bistillate Unifiner 
B-T-X Platformer 
Hvy. Naphtha Platformer 
Hydeal 


Total _ 2,123,100 


4. Spare Parts 
Total 


PROCESSING AND ECONCHIC DATA 
FOR A PEOPOSED PUERTO RICO REFINERY 
TABLE IX 
ESTIMATED STARTUP AND WORKING CAPITAL 


Section 1 - Startup Capital 


A. Labor - 60 days supervision S tie 
30 days operating and training 72,400 


"B, Utilities - 30 days startup and training 4,07, 250 


ALAA 


Total Startup Capital to 
Depreciable Capitalization $ 746,850 


section 2 ~ Working Capital 


A. Charge Stock - 20 days inventory $ 2,820,006 
B. Products - necessary inventory 1, 527, 500 
C. Direct Operating Costs - 30 days 757,160 


fotal Working Capital to Non- 
Depreciable Capitalization $ 8,104,640 


PROCESSING AND .-ONOMIC DATA 

FOR A PROPOSED PUERTO RICO REFIN 
TABLE X 

ESTIMATED TOTAL INVESTMENT 


Initial Catalyst and Chemical 
Loading and Spare Parts 


Process Investment 
Offsites Investment 


Startup and Working Capital 


(a) Depreciable 
(bo) Non-depreciable 


Total 


ERY 


$ 3,534,600 


35, 500,000 


20, 600, 000 


746 , 850 
8,104,140 


$ 68,485,590 


PROCESSING AND ECONOMIC DATA 


FOR A PROPOSED PUERTO RICO REFINERY 


TABLE XI 
ESTIMATED GROSS MANUFACTURING MARGIN 


Products 


Gasoline, Premium 
Regular 


Total 


Benzene 

Toluene 

Cg Aromatics 
Raffinate 
Naphthalene (¢/Lb) 
Mixed C3's 

Mixed Ci4's 

No. 2 Fuel Oil 

No. 6 Fuel Oil 
Pitch 


Value of Produ:sion 


Charge 
Crude 


Coet of Raw Material 
Gross Manufacturing Margin 


PROCESSING AND ECONOMIC DATA 


FOR A PROPOSED PUERTO RICO REFINERY 


ESTIMATED REFINERY CONSOLIDATED YIELDS 


Charge B/D Vol.% Lbs/Hr 
Tia Juana Medium Crude 60,000 100.0 780,046 


Refinery Yield 


s 1. Gasoline 
Lt.St.Run 
Ci,-390°F Platformate 


30, 243 


110, 382 


140,625 


te 
las 

ee 

~Q 


Pe) 


e 


Benzene 
Toluene 

C8 Aromatics 
Raffinate 
Naphthalere 
Mixed C3's 
Mixed C,'s 

No. 2 Fuel. Oil 
No. 6 Fuel Oil 
Pitch* 

Fuel Gas (F.0.E.) 


- 


eo @©e8e @ @ @ @ 
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e 
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780,046 


*Includes 3,720 B/D pitch used to supplenent refinery 


fuel gas. 


PROCESSING AND ECONOMIC DATA 
FOR A PROPOSED PUERTO RICO REFINERY 


TABLE XIII 
ESTIMATED CRUDE UNIT YIELDS 


Charge fol. Los/Hr 


-Tia Juana Medium 
Crude 780,000 


Yields 

IBP - 165°F 17,706 
165-270° F | 54,288 
270-1450° F 89, Shb 
450-650° F 143,988 
650-1000° F | 193,674 
Vac. Bottoms 280, 800 

780,000 


PROCESSING AND ECONOMIC DATA 


FOR A PROPOSED PUERTO RICO REFINERY 


_ TABLE XIV 
ESTIMATED VISBREAKING YIELD 


Charge CAPI B/D Vol.% Lbs/Hr 
‘Vacuum Bottoms 8.6 19,080 109 9 280,800 


618 

28 

899 

365 

1,207 

1,151 

1,488 

1,769 

534 

4 702 
C5-400° F ‘ 19,319 
Fuel 011,300 Cs 8.6 1 90.0 252,720 


@ 210°F 102.9 280,800 100.00 


Hamme FrWON 


° 
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PROCESSING AND ECONOMIC DATA 


FOR A PROPOSED PUERTO RICO REFINERY 


TABLE XV 


ESTIMATED ISOMAX YIELDS 


Charge SARL BZD Vol.% Lbs/Hr 


Vacuum Gas Oil 19.9 14,220 100.0 193,680 
H2 (Chemical) 6,585 


200, 265 


Yields 


2,905 

1,162 

1,162 

- 3,680 

1,095, 9,103 

5 1,962 19,174 
C7/1,00° F 6,939 80,377 


400-62 5° F 33 6,513 82, 702 


Total 16,509 116.1 200,265 


oO | + 
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Properties of Products 


F-1 Octane, Clear 
+30C. 


PROCESS 7:7 43.5 ECONOMIC DATA 
FOR A PROPCZ=D EVERTO NICO REFINERY 


TAELE XVI 


TMATED 2-7-7 PLATFORMING YIELDS 


Charve 


Unifined Virgin 
TE5~270" F 

Veifined Viriar, 
VAS.27 F 


piehe Tsouaxata 


» 


00.00 


Yields 


1056 
6.27 
1623 
2.87 
4.64 
4.61, 
12.46 
12,50) 
9.96 
3453 
2.08 
0.31 
12) 
0.52 
0.30 
5.16 
14.39 
15.96 
6.43 


eicanreap eae NERO 


100.00 
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67 Fkevaffins 

>g Paraffins 

Cg Paraffins 
Methyi Crclopentane 
Cyclehexsne 

C7 HNaphi.: >: 

Ce Naphthicne 
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PROCESSING AND ECONOMIC DATA 


FOR A PROPOSED PUERTO RICO REFINERY 


TABLE XVII 
ESTIMATED UDEX YIELDS 


Charge 


Depentanized Platformate - See Table. 
Estimated B-T-X Platforming Yields 


ields 
Extract 


Platforming Yields, B D Recovery Factors 
Benzene 390 


Toluene 1,102 
Cg Aromatics L,247 


Raffinate 

C6 Paraffins 1,254 
C7 Paraffins 1, 22% 
Cg Paraffins 941 
Paraffins 327 

Methyl Cyclo- 
pentane 184 
Cyclohexane 26 
C7 Naphthenes 105 
Cg Naphthenes uh 
Cg Naphthenes 26 
Benzene L 
Toluene hh, 
Cg Aromatics 123 
Cot fromatics 487 


General Properties of Raffinate 


F-l Clear 62.0 
F-Y *3¢ce 
RVP 


Recovered 


386 
1,058 
1,104 


PROCESSING AND ECONOMIC DATA 
FOR A PROPOSED PUERTO RICO REFINERY 


TABLE XVIII 
ESTIMATED HEAVY NAPHTHA PLATFORMING YIELDS 


Charge eapr B/D VoleS Lde/Hr Wt %  Lbs/Gal 


Unifined Virgin 
270-4,50° F 45.4 7,680 57.21 89,507 57.30 
Unifined Visbrkr. we 
270-400° F 50.2 94 70; AG,777 + 6.89 
Heavy Isomaxate 4504 4,80 35.75  55,9k2 35.81 
Se ———— Orne 


45.8 13,425 100.00 156,208 100.00 


1,968 

3,452 

4,421 

5,967 

772. 5.75 6,483 

765 5.70 7,014 

Hexanest 10,341 77.03 126,993 


11,878 88.48 156,208 
Deprop. Bottoms - C+ Platformate 
B/D °API RVP ¥.1. Cl, Feltice. 
Total Bottoms 11,586 42.1 6.07 94.9 99.8 


Platformate Split 


B/D Vol.% Lbs/Hr Wt- 4 Lbs/Gal 
C,-390°F Platf. 9,653 83-3 110,384 80.23 6.534 
+390 E.P. Platf. 1,933 16.7 _27,205 19.77 8.044 — 


11,586 100.0 137,589 100.00 6.786 


PROCESSING AND ECONOMIC DATA 
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FOR A PROPOSED PUERTO RICO REFINERY 
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TABLE XIX 
ESTIMATED NAPHTHALENE HYDEAL YIELDS 


Charge F Los/Hr Wt. % Lb/Gal 
livy. Platformate 27,205. 100.0 €&.044 


H2(710 SCF/100#) : yoee7 3.78 : 
28,232 103.78 


Yields 
Benzene 7,074 
Naphthalenes 11,430 
vy. Aromatics 817 


Fuel Gas(methane) 8,918 
| 28, 239 


Fuel Gas *- 1,840 bbl F.O.E. 


Fuel gas containes components both from Hydeal 
operations and the heavy naphtha Platformer 
separator gas. . 


PROCESSING AND ECONCMIC DATA 
FOR A PROPOSED PUERTO RICO =F INERY - 


TABLE XX 
ESTIMATED GAS CONCENTRATION UNIT YIELDS 
Hvy.Nap. Fuel 
Pletf. 4 . Recovered 
Lbe/Hr s g be/Hr 


37 
401 


1,802 | 


4,038 


313 
«3G 
6,974 


C3's 85% 
Cy's 98% 
Fuel Gas: 860. bbl F.O.E. 


PROCESSING AND EVUNOMIC DATA 


FOR A PROPOSED PUERTO RICO REFINERY 


TABLE XXI 
ESTIMATED GASOLINE POOL 


Components B/D 
Lt. St. Run 3,404 
C4-390°F Platformate 9,653 


43,057 


T.E.L. requirement to meet pool octane of 
95.7 = 1.2cce T.E.L./Gal 


PROCESSING AND ECONOMIC DATA 
FOR A PROPOSED PUERTO RICO REFINERY 


TABLE XXII 
ESTIMATED H2 PRODUCTION AND CONSUMPTION 


ductio 


B-T-X Platformer 9,020 729 SCF/Pb1 6.6 x 10%¢CF/D 
Hvy. Nap. Platformer 13,380 647 SCF/Bb1 8.7 x 10°Ser/u 
Hydrogen Plant = 30.0 x 10SEci'/'D 


aroma me ee 


P 45.3 x 10OscF/D 


Consumption* 


Lt .Nap.Unifiner | SCF/Bb1 ¢ 10°SCF/D 
Hvy .Nap.Unifiner T SCF/Bb1 LOSscr/o 
No,2 F.0.Unifiner ©CF/Bb1 106ScF/D 
Hydeal Unit 1 SCF/Bb1 : 106 cr/D 
Isomax Unit SCF/Bb1 6 X 10SScH/D 


*Coneumption includes chemical and colution losses. 


1g. Gas 
$1410 70.8. 
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